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New Upright Drill. 





The cut on this page represents an upright 
drill of new design, just brought out by 
David W. Pond of Worcester. The idea has 
been carried out of placing the metal to give 
the greatest resistance to breaking strains. It 
is well proportioned, with great strength and 
accuracy of working-parts, all of which have 
large wearing surfaces; also has all the latest 
attachments for convenience in use. 

The drill has a Patented Device, whereby the 
entire Adjustable Head, including the Spindle, 
is balanced by one and the same Weight that 
balances the spindle alone, thereby dispensing 
with rack, pinion, ratchet, pawl and wrench, 
otherwise necessary to move the Adjustable 
Drilling Head, up or down the face of column. 
This Head is held securely in position by 
tightening the two nuts, “‘ A” ‘‘ A” (see cut). 
The weight then acts on the spindle in the 
usual manner through the lever, ‘‘B” ‘‘B,” 
which is attached to spindle at ““C.” When 
nuts “A” ‘‘A” are loose the Head can be 
easily moved up or down by hand. 

This device also admits of keeping the 
Spindle evenly balanced, whether the small- 
est Drill or heaviest Boring Bar, or other tool 
is used, hence the Quick Return motion, by 
hand, works as easily with a very heavy tool 
as with a light one. 

The Drili Spindle is made from hammered 
cast-steel, large in diameter, and has Hand 
and four changes of Power Feed, the latter 
being connected to it by a simple and positive 
friction, operating quickly, and is within easy 
reach. 

The Spindle is also provided with a quick 
return motion, that is also very convenient as 
a hand-feed for drilling small holes, and for 
quick adjustment of cutting tools, can also 
be used for slotting and splining. 

This motion is disconnected from the other 
feeds by means of a self-operating clutch, 
which obviates the necessity of dropping the 
worm out of worm gear, and hence the ne- 
cessity of getting the thread of worm and 
teeth of worm gear opposite, when necessary 
to connect them. 

The Circular Table can be revolved around 
its own axis, and swings around the column, 
thus allowing the placing of any point on the 
surface of table under center of spindle ; 
also, can be raised and lowered to any posi- 
tion in its traverse on the column. 

The Base Table is accurately planed, having 
T slots for convenience in bolting work, and 
isso made that bushings may be fitted, sus- 
taining end of Boring Bars; it also reaches 
back under column its full width, giving very 
large supporting surface on the floor. Work 
too large to be drilled on the circular table, 

_ Can be drilled as accurately on this base table. 

The Cones and Gears are unusually large 
and powerful. Suitable wrenches are fur- 
nished. No over-head Counter required. 





Tight and loose Driving Pulleys are each 14 
inches diameter by 4 inches face, should make 
210 revolutions per minute. Its weight is 
8,000 pounds. 

———- +> —_____- 


Iron castings weigh 16 pounds to every 
pound of soft pine pattern (without nails). 
Brass castings weigh 18 pounds to every 
. pound of pattern. 





NEW UPRIGHT DRILL. 


Boiler Explosions. 





By STEPHEN Roper, Engineer. 





Until quite recently boiler explosions were 
attributed to one cause only, namely, an in- 
sufficiency of water ; and this, in turn, was 
attributed to the carelessness of the at- 
tendant. The boiler was iron, and, of 
course, it would not or could not explode 
if the vagabond fireman had not let the 
water get low. The boiler might, in the 
first place, be made of inferior iron, might 
be constructed in the most bungling manner, 
the fittings might have been inferior 
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and inadequate—in fact it might be 
burned, banged, abused, or crystalized 
through excessive firing, or it might be 
cracked, patched, corroded, and taxed be- 
yond its strength, and when patience ceased 
to be a virtue—it burst. 

It was sure to bring down the censure, if 
not the vengeance, of the community on the 
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rest where it rightfully belonged, viz., on the 
party who attached such an abortion to the 
steam boiler. All cheerfully united in curs- 
ing the fireman if living, and blasting his 
memory if dead. Verily, those who chose 
the care and management of the steam boiler 
as a calling in the past, as well as those who 
intend to do so in the future, ought to feel 
grateful to the men who stripped boiler ex- 
plosions of the mystery that so long en- 
shrouded them, and attribute them to their real 
causes. 

More recently the theory that electricity 
was an active agent in the steam boiler ex- 
plosions was quite rife; but Faraday and 
other eminent chemists proved conclusively 
that the presence of electricity in a steam 
boiler, if such a phenomenon could occur, 
would be due solely to the friction of the steam 
against the sides of the vessel ; that the pres- 
ence of electricity would more likely occur 
in the steam pipe or steam cylinder than in 
the boiler, and that all experiments, investi- 
gation, and researches fail to discover the 
presence of electricity in steam. Even if 
electricity did exist in steam how was it to 
accumulate ? Certainly not when the boiler 
was not in use as there would be no fric- 
tion to create it, and when the boiler was in 
use, the electricity would escape through the 
safety valve and steam pipe, or any of the 
openings, with a velocity more than one mil 
lion times faster than steam at two hundred 
and forty pounds to the square inch. Be- 
sides, boilers and their connections are con- 
ductors the same as lightning rods, and 
if electricity existed in the boiler it would 
soon find its way to the ground. 

The theory of explosive gases was also 
urged as one of the causes of boiler explo- 
sions, and it was claimed that steam was de- 
composed by being brought in contact with 
the parts of steam boilers likely to become 
very hot, and that gas was formed with such 
rapidity and elastic force, that no boiler 
structure was sufficiently strong to with- 
stand it. But it was shown by experiments 
that only a very small quantity of steam 
could be decomposed by being brought into 
contact with the heated parts of steam 
boilers, and that even then it would not be 
dangerous as hydrogen is not explosive un- 
less mixed with oxygen, when it would 
have to be ignited with a spark to produce ex- 
plosion. Again, assuming that nearly all 
the steam can be decomposed, the hydrogen 
would only burn quietly in the presence of 
the oxygen, as it becomes liberated on the 
red hot surface of the plates, and fails to 
produce an explosion. 


But to take the extreme view of the case, 
assuming a sudden and perfect union of the 
gases to take place, it would still be difficult 
to see how an explosion could take place, as 
neither the volume nor pressure would be 
increased. 


Then the concussive ebullition theory 
was advanced as a cause of boiler explo- 
sions, which was based on the experiments of 
Dufour, who claimed that by suspending 
drops of water in heated oil, the temperature 
of the water might be raised considerably 
above the boiling point without the forma- 





devoted head of the unfortunate engineer or 
fireman ; and if, perchance, his life was 
saved, he was ostracised and driven out as it 
were from the face of the Lord. This belief 
was not confined to timid or ignorant people, 
but was entertained very generally by a class 
of men styling themselves scientists and ex- 
perts. - 

In the face of such ignorance and stupid- 
ity, it would be useless to attempt to prove 
that some of the most destructive explosions 
that ever occurred in this country took place 
when there was a sufficiency of water in the 
boiler. Another stereotyped cause of explo- 
sions was tampering with the safety-valve. 
That adjunct of the steam boiler might be 
out of all proportion, be miserably con- 
structed, in fact, might be an unsafety valve 
instead of asafety valve—but what difference 
did that make when the boiler exploded ? 
No one took interest enough in that adjunct 
to ascertain its proportions or the manner in 














tion of vapor ; but that if a bubble of air or 
particle of any porous substance was placed 






which it was fitted, so that the blame might 
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in contact with the water, a burst of vapor 
immediatély occurred. Now if this theory 
be correct, sensible persons would be at a 
loss to know what relation exists between 
drops of water suspended in oil and a steam 
boiler in ordinary use. It was also claimed 
that the presence of oil in steam boilers 
would cause them to explode, but this 
theory lost much of its weight from the fact 
that oil is frequently used for preventing in- 
crustation, and that the boilers in which it is 
used do not explode. It is also well known 
that oil is very liberally used in the manu- 
facture of steam boilers, and that there is 
hardly one that has not had more than a 
gallon of it smeared over its surface in the 
different processes of manufacture. 

More lately the spheroidal theory was put 
forward, which was based on the tendency of 
water when thrown upon hot plates to as- 
sume the spheroidal condition, and to 
evaporate suddenly when the temperature is 
sufficiently lowered. Experts, however, 
were never able to make this theory clear, as 
it was demonstrated by numerous experi- 
ments that the delay of the water in evapo- 

» ing, when exposed to highly-heated sur- 
faces, was antagonistic to the sudden evapo- 
ration of large quantities of water in an ordin- 
ary boiler, without reducing the temperature 
below that sufficient to produce an explo- 
sion. Besides it was discovered that water in 
this state evaporates very slowly, and this 
has been attributed to the supposed fact that 
the heat was transmitted through the 
spheroids, but Boutigney attributes it to the 
reflection of heat from their surfaces showing 
that they do not absorb heat. 

All the foregoing magnificent theories have 
been disproved, wherever a thorough and in- 
telligent system of inspection has been car- 
ried out. As under such circumstances the 
electricity generally gives out, the drops of 
water fail to suspend in heated oil, or even 
form into spheres, the gas refuses to generate 
in immense volumes, and the thermometers, 
placed by the sides of the boilers, fail to reg- 
ister the temperature correctly, in the opin- 
ion of experts. 

In the city and county of Philadelphia, 
steam boiler explosions were quite common 
a few years ago, but within the past eight 
years, owing to the establishment of a thor- 
ough system of steam boiler examination, no 
explosion has occurred, save in one instance, 
a patent boiler, the inventor of which, in his 
desperation to generate the quantity of steam 
he agreed to furnish, had actually chained 
down the safety valve, and burst his boiler. 
Now it is very strange that all theories in re- 
gard to steam boiler explosions should van- 
ish in the sight of a thorough and intelligent 
examination, and yet it is not so strange as 
they were only mere theories after all. 

The principal causes of boiler explosions, 
in fact the only causes, are deficiency of 
strength in the shell or other parts of the 
boilers, over-pressure, and over-heating. De- 
ficiency of strength in steam boilers may be 
due to original defects in the material, bad 
workmanship, deterioration from use, mis- 
management, etc. Deficiency of strength 
arising from bad workmanship is the most 
difficult to discover, and not unfrequently 
escapes the closest scrutiny, more particu- 
larly so in the case of flue, tubular, and lo- 
comotive boilers, as their examination is at- 
tended with certain difficulties. 

Over-pressure may be caused by the safety 
valve being overweighted, by its sticking on 
its seat, by the inadequate size of the com- 
munication between the boiler and the valve, 
or by an incorrect or worthless steam gauge. 

Over-heating induced by excessive firing 
is the cause of many explosions, and most 
frequently occurs when the boiler is too 
sma!] for the engine, or is incapable of fur- 
nishing the required amount of steam, as the 
intensity of the fire, necessary to generate 
the desired quantity of steam, tends to repel 
the water from the plates. The same effect 
may be produced when there is a great dis- 

proportion between the grate and heating 
surfaces, or where the heat from a large grate 
is concentrated on a small space. Under 
such circumstances, the heat is delivered 
.with such intensity as to lift the water from 
the surface of the iron, thereby exposing it) 





| to the direct action of the fire. Explosions 
occurring from excessive firing are in all cases 
the result of avarice, ignorance, ora want of 
skill in the care and management of a steam 
boiler. Over-heating may be caused by the 
accumulation of hard, solid incrustation ad- 
hering to the parts most exposed to the direct 
action of the fire, or it may be due to insuf- 
ficiency of water resulting from leakage of 
the valve or stop-cock, a failure in the supply 
pipe, or a neglect to turn it on at the proper 
time, or in sufficient quantity. 


A steam boiler may be well designed, of 
good material, and of first-class workman- 
ship, and yet in a few months after being put 
under steam it may explode with terrible ef- 
fect. On examining into the cause of the 
explosion, it may turn out that the water 
used left a heavy deposit, that the boiler had 
not been cleaned since it was put into use, 
that the fires had been fiercely urged, and the 
water driven from the surface of the iron; 
as a result, the life had been entirely burnt 
out of the sheets, over and around the fire, 
thereby weakening the boiler ‘and putting it 
in a dangerous condition. That the sudden 
heating or cooling, and oxidation of the 
boiler induce great deterioration of strength 
has been proved by experience. Defects in 
the material, as blisters, lamination, etc., 
arising from inferior material or want of care 
in the manufacture, are other sources of 
weakness in steam boilers. 


There is no mystery about steam boiler 
explosions as they are all due to cause and 
effect; and it will be found, on investigation, 
that seven-tenths of the boiler explosions 
which occur in this country, might be traced 
to some sufficient cause, were all the facts 
known. Even if there is, in some instances, 
an apparant mystery connected with them, 
it will vanish before sound and careful inves- 
tigation. The sooner steam users and engin- 
eers, discard all theories in connection with 
steam boiler explosions, and come to the con- 
clusion that, when a boiler explodes one of 
two things is certain—either that the press- 
ure was too great for the boiler, or that the 
boiler was not equal to the pressure, that it 
gave way in the weakest place, and that the 
strength of any machine (the steam boiler in- 
cluded) must be measured by its weakest 
point; the sooner this principle is universally 
recognized the better it will be for every 
steam using community. When a propeller 
shaft twists off, or a wagon axle breaks down, 
no one thinks of ‘‘crowing” over it, or recit- 
ing incantations to account for the awful 
mystery involved in the breaking-down. Not 
so, however, with a steam boiler; it may 
have been burned, corroded, and cracked for 
years, and, when at last it explodes, there are 
always to be found those who wish to involve 
the whole thing in mystery, and tell how it 
must have occurred, who are always unable 
to tell how it might have been prevented. 
Engineers ought to substitute the term burst, 
for explosion, as by so doing they would be 
calling things by their proper names, for 
there is no such thing as a boiler explosion, 
they are all ‘‘ bursts.” 


———_ +e 


Puianine Metats.—The first operation 
about planing is to oil your planer and find 
out if the bed is smooth. If it is not, file off 
the rough places ; then change the dogs to 
see if they will work well, and find out the 
movements of the planer. After doing this, 
bolt your work on the bed, and if it is a long, 
thin piece, plane off a chip, then turn it over 
and finish the other side, taking two chips, 
the last of which should be very light. Great 
care should be taken, in bolting it to the bed, 
not to spring it. After finishing this side turn 
it to the other side, and take off a light cut to 
finish it. 
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To Turn CuitEpD IRon—At Lister’s 
Works, Darlington, England, some articles 
required turning in the lathe, and cast steel 
could not be made hard enough to cut them. 
One man proposed cast metal tools. He was 
laughed at, of course, but his plan had to be 
tried. Well, cast metal tools were tried, with 
points chilled, and they cut when cast steel 
tools were of no use. The article was turned 
up with metal tools. 





Hydraulics and Steam Boilers. 

The following are extracts from advance 

sheets of the report of the Judges of Group 

X X Centennial Exhibition. This portion of 

the report was written by Mr. Charles E. 
Emery of New York: 


HYDRAULIC JACKS, 


Hydraulic jacks were shown by four ex- 
hibitors, the principal exhibit being one of 
the original inventor of these useful tools, 
Mr. Richard Dudgeon, of New York.’ The 
Dudgeon jack was invented in 1848, and its 
development at that time involved inconceiv- 
able difficulties on account of getting suita- 
ble tubes, etc. The usual difficulties were 
also encountered in its introduction, after 
which it came into very general use. The 
later form of. the Dudgeon jack is shown in 
Fig. 18. 
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Fig. 13. 


’ Dup@ron’s HyDRAULIC JACKS. 


The supply-chamber is at D; the re- 
ceiving-valve of the pump is in the lower 
end of the plunger E; the fluid being sup- 
plied by grooves in plunger communicating 
with a cross-opening. The delivery-valve of 
the pump is located in an inverted position at 
the bottom, and supported by aspring. To 
lower the jack the operating handle is re- 
versed, and is so shaped that it will then 
force the pump-plunger lower than the usual 
position, open by contact the delivery-valve 
at the bottom, and at the same time expose 
in pump-cbamber the cross-opening in plun- 
ger, previously mentioned, and thereby give 
the fluid an opportunity to return to the sup- 
ply-chamber D. The exhibit included sev- 
eral forms of the hydraulic ‘jack adapted to 
various uses, among others a pulling-jack. 
Specimens of the Dudgeon hydraulic punch 
were also shown. It much resembles an or- 
dinary screw punch in size and appearance, 
but the punch proper is carried by a plunger 
which is separated from the end of the screw 
above by a fluid. The screw is effectually 
packed on the threads, thus forming the 
pump of a small hydraulic press of great 
power and remarkable compactness. 


Fia. 14.—BorER 


Mr. Dudgeon also exhibited his boiler-tube 
expanding tool, invented in 1867, and now 
very extensively used. For convenience it is 
illustrated in this connection, in Fig. 14, 
though not a hydraulic exhibit. A hollow 
cylinder B, of less diameter than the boiler- 
tube, and provided with a guide-sleeve A, to 
bear against the tube-sheet, is provided with 
openings to receive small grooved rollers 
which rest inside on a central conical man- 
drel. By inserting the tool into the tube and 








pressing upon and revolving the mandrel, 


the rollers expand the tube in the sheet with 
great facility ; the instrument being, in fact, 
so powerful that care must be employed in its 
use, and it is not uncommon to see the tube 
openings themselves expanded ‘by the pressure 
applied inside the tube. 

BOILER INSPECTION. 


The Hartford Steam-Boiler Inspection and 
Insurance Company exhibited specimens of 
incrustations, scale, and defective iron from 
steam-boilers, fragments of exploded boilers, 
etc., illustrating the hidden dangers incident 
to the use of boilers not properly attended to, 
or constructed with poor workmanship or of 
poor material, all showing that the benefits 
to be derived from a systematic inspection by 
experts cannot be over-estimated. 

The Hartford Steam-Boiler Inspection and 
Insurance Company was chartered by the 
Legislature of Connecticut in the Spring of 
1866, and commenced active operations at 
once. The statistics of the company since 
that time show that there have been some 
900 boiler explosions in the country, by 
which not less than 1,800 persons have been 
killed and 2,000 wounded. Previous to the 
organization of this company there was no 
well-established system of boiler inspection 
in the country. Several States had enacted 
laws requiring all steam users to have their 
boilers inspected at least once a year, but the 
execution of these laws was lax. The hydro- 
static pump was the principal apparatus used, 
and very little intelligence was brought to 
bear upon the subject. The system adopted 
by this company at the beginning was a 
thorough internal and external examination, 
with hammer and chisel, when the boiler was 
cold, at least once a year, followed by visits. 
The hydrostatic pump was employed only as 
an auxiliary—its use, as generally applied, 
being considered injurious. The company’s 
business extends over a large portion of the 
country, being confined mainly to stationary 
boilers. The company employs twenty-seven: 
trained inspectors, who are constantly occu- 
pied in examining boilers under its care, and 
explosions seldom occur where boilers are 
placed under this rigid supervision. All the: 
boilers inspected and approved are insured: 
against loss or damage arising from explo- 
sion. The company imposes no arbitrary 
conditions, is interested in no patent appli- 
ances, but on receipt of the proposal for in- 
surance, together with the inspector's report, 
the boilers are classified and accepted at a 
proper rate per cent., unless they are found 
to be absolutely unsafe, in which case the 
applicant is furnished with a written state- 
ment of their condition. The policy of in- 
surance covers damage to boilers, building, 
stock, and machinery, and is a guaranty that 
work of inspection has been thoroughly done. 
The company has some 10,000 boilers under 
its care. The annual reports of the Presi- 
dent of the Company contain illustrated de- 
scriptions of defects in boilers and of ex- 
ploded boilers, and will be found both in- 
structive and interesting. 

INJECTORS. 

About the year 1858-59, Mr. Giffard, of 
France, produced his now so well-known in- 
jector, or continuous boiler-feeder. In this 
instrument a jet of steam from the boiler is 
made to draw in a quantity of water and 
force that water intd the same boiler against. 
its own pressure, or even to force it into an 








TuBE ExPANDER. 
other boiler carrying steam at a higher press: 


ure. This striking invention was for a time 
classed among mechanical paradoxes, but 
familiarity with it, as with other notable in- 
ventions, which seemed very astonishing at 
first, has dissipated the charm that hung about 
its novelty. Some look upon it as a beautiful 
illustration of the correctness of the laws of 
physics which govern it, while others care 
little how it does work,—accepting its opera- 
tion as a fact. To our Centennial Exhibition 
we naturally look for information as to what 
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improvements, if any, have been made in in- 
ventions of this character when transplanted 
into a new soil. Few inventions from abroad 
retain long, in a new land, all the character- 
istics of the original; the modes and methods 
of the country must modify all engincering 
structures, no matter how small or how sim- 
ple in detail. This particular invention was 
one that attracted attention from its begin- 
ning. It was almost immediately taken up in 
England, and soon after in the United States. 

The introduction of the Giffard injector in 
this country was made by William Sellers & 
Co., of Philadelphia, in 1860, and they were, 
during the continuance of the original patent, 
the sole licensees and manufacturers under 
that patent in the United States, and have 
made, from time to time, improvements in 
the instrument. In 1865 they introduced the 
novel and important principle of self-adjust 
ment. Previous to this, injectors had either 
fixed nozzles or were arranged with independ- 
ently anjustable nozzles, separately operated 
to adapt the steam and water-supply to each 
other, and to the changes in the boiler press- 
ure, etc. In these injectors any want of 
proper adjustment was indicated either by a 


waste of water or in-draught of air at the 


overflow, and if, after a most careful adjust- 


ment of the parts to produce the best results, 


the steam pressure in the boiler changes, the 
instrument would work badly until readjusted 
for the new conditions. The self-adjusting 
instruments have no waste at the overflow. 
After starting, the steam-supply alone is ad- 
justed by hand, and the water-supply is auto- 
matically regulated, so that the steam is al- 
ways combined with the exact quantity of 
water necessary to produce the best results, 
no matter how much the steam pressure in 
the boiler may vary. This instrument in its 
improved form went through various changes 
for the better up to the year 1876, when a new 
style, the ‘“‘ Injector of 1876,” was exhibited 
at the Centennial, after careful tests on lead 
ing railroads. 

The advantages of using an injector to feed 
the boiler of a locomotive are, that it may be 
operated to deliver the water in a continuous 
stream, either when the engine is at rest or in 
motion, and furnishes heated water at all 
times, even when the tank has been freshly 
filled. To obtain the full advantage of the 
injector when the locomotive is running reg 
ularly, the manipulations of the instrument 
required to start and regulate the feed should 
be simpler than those necessary in the use of 
the pump. The “Injector of 1876,” exterior 





small bore throughout its length, which re- 
ceives steam through small openings, when 
the valve W, on operating-spindle, is raised 
from its seat in the top of the larger valve X, 
which admits steam to the receiving-tube 
around the central conical spindle. The 
operating-spindle is moved, through the arm 
and slide shown, by the operating-lever H, 
and the latter, also, by means of the rod, 
with stops upon same, operates the screw 
overflow-valve on stem R. In the position 
shown, steam is shut off, and the overflow- 
valve is open. Upon moving the lever the 
valve W is first opened, and steam is first ad- 
mitted to the small bore of central spindle, 





fast, when the lever is pushed entirely in to 
stop the injector, and not relieved again till 
the lever is at the other extreme, as above ex- 
plained. The instrument can be located in | 
any convenient position on the locomotive 
above the water-level, as it is considered ad- 
vantageous to have the injector lift its sup- 
ply of water. 

In addition to the feature of improvement 
to secure’ convenience of manipulation, the 
efficiency of the instruments have been ma- 
terially increased in several important par- 
ticulars. The members of the group who 





specially reported on injectors, did not find 


it possible, as requested by Messrs. William | 


Fic. 3.—SEe.iers’ INJEcTCR oF 1876—SECTIONAL VIEW. e 


and sectional views of which are shown in|ge 
Figs. 4 and 3 respectively, was designed to __ 


accomplish this object, and is put in opera- 
tion and regulated entirely by moving a single 
handle, H. The connection to the boiler, and 
those for the admission of steam and water, 
are Clearly designated in print in Fig. 3, the 
latter being provided with a suction chamber to 
steady the flow. A is a fixed receiving-tube 
through which the principal jet of steam pas- 
ses, being regulated by the position of the in- 
terior conical spindle. The annular jet of steam 
combines with water in the combining-cham- 
ber C, and the concentrated jet is forced 
through a delivery-tube D, and the check- 
valve shown, to the boiler. The combining- 
tube C forms part of the piston N, N, which 
fits freely into the case, and the smaller end 
of combining-tube slides freely also in the 
end of delivery-tube B. The pressure of the 
water is on one side of the piston N, N, and 
the other side is in communication with the 
jet issuing from combining-tube through an 
opening, O, inside of delivery-tube. If the 
water-supply be too great, a portion escapes 
through opening O, and accumulating in the 
surrounding chamber, forces the piston and 
combining-tube towards the receiving-tube, 
and contracts the annular space between the 
two latter, so that the water-supply is reduced. 
If the water-supply be insufficient, a partial 
vacuum will be produced in the chamber, and 
the piston moved to admit more water. In 
this manner the supply of water is automati- 
cally adjusted to suit all requirements. 

The description thus far is common to all 


po Sellers’ self-regulating injectors. In the 
, ~Hjector of 1876,” the central spindle shown 
in the receiving and combining-tubes is se- 
cured to an operating-spindle, B, and has a 


Fie. 4.—SELLERS’ INJECTOR 
and issues in a jet, which induces a current 
in the water-supply pipe, whereby the air is 
withdrawn,—water lifted and expelled at the 
overflow. [The lifting effect desired is quite 
dissimilar from the action of the annular jet 
in operation as a boiler-feeder, being more 
nearly allied to the action of the exhaust in 
producing a draught in the smoke-pipe of a 
locomotive, and requires a high velocity and 
free expansion at the moment of escape.] 
When the water is lifted by moving the handle 
Hi still more, a collar on the central spindle 
comes in contact with and opens the large 
valve X, thereby admitting steam to the an- 
nular jet to produce regular operation, as 
previously described, and the handle, upon 
being moved back to its extreme, strikes the 
stop F on rod L, and thereby shuts the over- 
flow. Atthe same time a pawl, V, drops into 
a rack on the arm J, and holds the lever H in 
position when the latter is pushed in to regu- 
late the flow. This paw! is lifted and caught 
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OF 1876—EXxTERNAL VIEW. 














inject it, and vice versa; so that any improve- 
ment in an instrument that will enable it to 
approximate the theoretically possible com- 
binations of temperature of steam and water 
is of great importance. The improvements 
made in this respect, are shown by the fol- 
lowing table: 





Admissible Temperature of Feed. 





Steam Pressure. 











Old-style Injector.| Injector of 1876. 

Pounds. | Degrees Fahrenh’t| Degrees Fahrenh’ 
0 14 cane 
20 138 188 
30. | 130 es 
40 124 135 
50 120 we 
60 Sar 130 
80 ca 130 
100 | 110 132 
120 | 90 133 

150 we 





128 


If this result were obtained by any sacri 
fice of range of the instrument, it is doubt- 
ful if it would be advantageous to employ it. 
The limit of range of any injector, isin a 
degree dependent upon the temperature of 
the feed-water; but it is claimed for the new 
instrument, that it works through a greater 
range with varying conditions of temperature 
of feed than any instrument yet made. 


The relative ranges for several injectors, 


found by experiment, are shown in the fol- 
lowing table, the maximum delivery in cubic 
feet or other unit of measure being called 100 
units: 

















Bs | es ‘ 

ges jes | & 

aes ae 

SA | Ba | 
Units. | Units. | Per Ct. 

Giffard adjustable. ....| 100 | 60 40 

Sellers self-adjusting...} 100 | 50 50 
«« Tnjector of 1876.| 100 | 40 60 


Experiments further show, in addition to 
the increased original temperature of water 
which the injector will receive, and the in- 
creased range between maximum and mini- 
mum deliveries, that the new instrument, in 
common with the other self-adjusting instru- 
ments, has a higher maximum than the orig- 
inal Giffard adjustable injector. For the 
purpose of comparison, the writer has se- 
lected the following from the tables of 
capacity furnished to enable purchasers to 
select instruments of proper size. The term 
No. 6 signifies that the minimum diameter of 
delivery-tube is 6 millimetres. 














STFAM CUBIC FEET OF WATER DIS- 
i PRESSURE. CHARGED PER HOUR. 
: No. 6. 

Pounds. |No. 6. Giffard.) gir ag justing. 
10 46.5 83.5 
20 58.0 90.6 
30 67.5 | 97.7 
40 76 | 104.8 
50 83.5 | 112.0 
60 90.: 119.1 
70 96.7 126.2 
80 102.8 | 133.3 
90 108.5 | 140.4 
100 113.9 | 147.6 
110 199.3 | 154.7 
120 124.0 | 161.8 
130 128.7 | 169.0 
140 133.3 | 176.1 
150 187.5 | 183.2 


Sellers & Co., to undertake elaborate tests 
with injectors, but from the results of nu- 
merous experiments made by that firm as a 
basis for initiating improvements and mak- 
ing guarantees of performance, the writer has 
made several selections, which are hereafter 
presented. ; 

On a locomotive, economy is secured by 
utilizing surplus steam to heat the water in 
the tender, and the hotter the water the in- 
jector will feed, the greater its practical util- 
ity as a boiler-feeder. In using the “ In- 
jector of 1876,” no difficulty can be observed 
in starting, after steam has been blown back 
through same to heat the water in tank. 
The quantity of water that can be made to 
pass through any given-sized opening, ar- 
ranged on the conditions which obtain in all 
injectors, depends upon two conditions, viz. : 
the pressure of the steam and the temperature 
of the feed, or supply-water. The colder the 
latter, the hotter may be the steam used to 




















The No. 7 Giffard injector one size larger 
than the example above, discharges at 120 
pounds pressure 169.3 cubic feet. The No. 
6, self-adjusting, as above, discharges 161.8 
cubic fect, so, at the maximum, the canaci- 
ties of the new instruments are practically 
the same as those of the original Giffard in- 
struments respectively one size or number 
larger. 

Messrs. Nathan & Dreyfus, of New York, 
exhibited the Friedman injector in various 
forms. This instrument is the invention of 
Mr. Alexander Friedman, ‘of Austria, and 
was introduced in the United States by the 
exhibitors, who have added some improve- 
ments. An external view of the instrument 
is shown in Fig. 3, and longitudinal section 
in Fig. 4. The steam enters at the upper 
end, passes in a jet through the receiving- 
tube, and combining with a first supply of 





water in the conical intermediate combining- 
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tube, the jet issues from the latter with suffi 
cient velocity to induce and combine with a 
second current of water from the annular 
space below, when the concentrated jet is 
forced across the overflow-chamber to the 
boiler in the usual way. For lifting the 
Water an independent small jet is provided in 
the tube shown at the side in Fig. 3. This 
tube and jet are omitted in ‘‘ non-lifting” in- 
jectors. The operations necessary to start 
the lifting injector and regulate the flow are 
shown by the following extract from the 
manufacturers’ circular : 

‘“*To Start:—Be sure the water-valve or 
cock W is open, then open the small jet- 
valve J (with low pressure full, with high 
pressure partly) until the water flows out of 
the overflow at O. (This is the lifting oper- 
ation.) As soon as this water appears at the 








VIEW. 





Fia.5.—FRIEDMAN EJECTOR. 


overflow, open the main steam-valve S grad- 
ually, and close the small jet-valve. Should 
water still be discharged from the overflow, 
as may be the case where the steam pressure 
is low, reduce gradually the water-supply 
until the water ceases. To Stop :—Close the 
main steam-valve.” 


This instrument is remarkably simple, and 
it is to be regretted that its efficiency in com- 
parison with other forms of injector has not 
been authoritatively established. 'The capac- 
ity of a No. 6 injector in gallons per hour is 
given in the exhibitors’ circular as follows : 
steam pressure 120 pounds, capacity per hour 
870 gallons; steam pressure 80 pounds—720 
gallons; steam pressure 63 pounds—570 gal- 
lons; steam pressure 20 pounds—360 gallons. 
The circular states also that the maximum 
temperature at which injector will operate is 
140° 

The same firm exhibited also ejectors for 
raising water and conveying liquids, the con- 
struction of which is shown in Fig. 5. In 
this case the high velocity of the original 
small jet is reduced and utilized by combina- 
tion with successive volumes of water drawn 
in by the induced currents at the several 
openings. 

Air and gas exhausters resembling in con- 
struction the ejector last described, were ex- 
hibited by Messrs. Shutte & Goehring, of 
Philadelphia. The advantages of such a 
system for use when the steam pressure is in 
excess of that to be overcome is evident, as 
the original high velocities are successively 
utilized in putting in motion increased 
volumes. It is desirable, however, to know 

whether there is such a surplus of velocity 
with ejectors acting under pressure as to make 
it comparatively economical to employ the 
system, even to the extent of a duplicate 
water-supply. In this connection it may be 
Stated that there has appeared simultaneously 
apparently, both in Europe and the United 
States, but by different inventors, injectors in 








which the steam-jet instead of the water-sup- 


ply is duplicated; one jet forcing water to 
the second, which delivers it at the higher 
final pressure and velocity. Experiments 
would be of great interest, showing the ad- 
vantages, if any, to be derived from either of 
these two contrary methods of operation as 
compared with the single steam and water-jet 
of the original Giffard injector with modern 
improvements. 

The duty of an injector when used simply 
for lifting water is very low. From some ex- 
periments made by the writer in 1865* with a 
small Giffard injector delivering 20 cubic feet 
per hour, using steam varying for the several 
experiments from 61 to 70 pounds, and water 
pressure varying from 40 to 76 pounds, it was 
found that the injector delivered under differ- 
ent relations of pressure and adjustment from 
18 to 17 times the weight of steam required 
to operate it. In 1869, Mr. John Bourne pub- 
lished some similar experiments + with an in- 
jector of three times the capacity of that 
mentioned above, using a steam pressure of 
from 30 to 40 pounds, and water pressure as 
high occasionally as 90 pounds, from which 
it appears that several of the experiments 
showed a delivery of from 16 to 20 times the 
weight of steam used. The best result was a 
delivery against a pressure of 90 pounds of 
16 times the weight of steam used, which is 
equivalent to lifting 16 pounds of water about 
207 feet high for each pound of 
steam used, or to 8,312 foot- 
pounds. On the basis that a 
moderate-sized steam-pump may 
require 60 pounds weight of steam 
per horse-power per hour, or one 
pound for each 33,000 foot-pounds 
of work, the duty of the injector 
for simply lifting water appears 
to be about one-tenth of that of a 
steam-pump.{ This simply shows 
that it is doubtful if any injector 
can be economically used for lift- 
ing fluids in competition with 
pumps, except in cases where it 
is desirable to raise the tempera- 
ture of the fluid at the same time. 
In an injector little of the heat 
of the steam is expended in work, 
but the remainder goes to raise the tempera- 
ture of the fluid operated upon, and in feed- 
ing the boiler is entirely utilized. For boiler- 
feeding, then, the injector is more economical 
than the pump, except in cases where the 
feed-water can be heated by waste steam to a 
considerably higher temperature than the in- 
jector will receive it. 

* See Journal Franklin Institute, January, 1866. 

t Appendix, Steam, Air, and Gas-Engines, by John 

Bourne, 
+ For small steam-pumps the ratio would be one-fifth. 
(See close of article on ‘‘Steam-Puinps.”) 
——— -- ope 
“C, E.”? 

There are few distinctive titles, the precise 
meaning of which is more puzzling to the 
great uninitiated public than that of ‘Civil 
Engineer.” In its ordinary acceptation it 
conveys a sort of vague impression that the 
person assuming it is more or less of a pro- 
ficient in the matter of mechanical construc- 
tion in its most comprehensive sense, including 
earth-works, breakwaters, roads, tunnels, 
viaducts, and the like, and almost every 
description of machinery. It must at the 
same time be manifest that no individual 
mind, however great its native capacity, and 
however thorough its instruction in the tech- 
nical schools, can imbibe sufficient knowledge 
to intelligently and successfully superintend 
such varied operations, the sphere of which 
is constantly widening. The vocation of the 
engineer must necessarily be divided into 
specialties, like the departments of law or 
medical practice, and this we believe is 
practically the case. The prefix “civil,” 
would seem to imply a contradistinction from 
‘‘military,” and this is doubtless the origin of 
the term in an engineering sense. In its 
present usage, it is understood to refer more 
particularly to the construction of public 
works of a fixed nature, such as aqueducts, 
dams, bridges, embankments, canals, etc., 
while a ‘‘mechanical” engineer is supposed 
to give his attention more exclusively to ma- 
chinery. The great multiplication of machin- 
ery, however, and the variety and magnitude 








of the enterprises in the way of public im- 
provements, render necessary more definite 
titles to indicate the different branches of the 
profession; or perhaps we should say that the 
profession needs systematizing, so that the 
initials signifying membership may point to 
some special proficiency. The initials ‘‘C. E.,” 
for example, as they are now used, are too 
vague and meaningless, and this seems to be 
the case on the other side of the water as well 
as here, if we may judge from the following 
scrap from a leader in the Scotsman, a paper 
published in Edinburgh : 

“The most observant of country readers,” 
says the writer, ‘‘ will-have often noticed that 
whenever any particularly magnificent or 
rather astonishing announcement is made such 
as a proposal to bore a hole through the earth, 


That symbol is the badge of perhaps the most 
remarkable class of men on the face of the 
earth. Their progress, like that of the Prus- 
sians, has been gradual, yet ceaseless, and has 
been too little attended to by their neighbors. 
From small beginnings they have grown so 
that nothing is too big for them to handle. 
We may premise that they are a most respect- 
able class of men. They generally sport white 
vests with adequate coat and continuations, 
and have an aristocratic look about them. 
At the same time it is aristocracy tempered 
with science. They bear themselves with a 
certain conscious dignity, as becomes men 
who have taken more liberties with our planet 
than their neighbors dare to do. In fact, a 
noble pride, made nobler by humility, is the 
chief ethical characteristic of the civil engi- 
neer. He has a right to be proud. Look at 
what he has done—what railways he has ex- 
ecuted; what harbors he has built; what 
canals he has dug out; what big ships he has 
launched broadside foremost in defiance of 
all the old women and common sense of the 
community!” 

In response to this rather sarcastic fling at 
the profession, Mr. C. Graham Smith, in an 
address on the ‘‘Status and Prospects of 
Engineers,” delivered before the Liverpool 
Engineering Society, refers to the great en- 
gineering works of antiquity in the form of 
pyramids, causeways, and reservoirs, and also 
to the canals, tunnels, railways, etc. of modern 
construction, and asserts that government 
recognition and titles are of little or no help 
to the engineer. Patronage only enfeebles 
him. All that the profession requires is a 
fair field and no favor. For the engineer 
there is no royal road toeminence. His hon- 
ors are only to be attained by hard work, and 
cannot be bought at any price. By his own 
work he can gain more distinction in the 
world than it is in the power of all the crown- 
ed heads in Europe to bestow. Nor is the 
profession a money-making business except 
in a few exceptional cases where large salaries 
are obtained. The rank and file, as a rule, 
toil through a life-time for small pay that is 
barely sufficient for a decent livelihood.— 
** The National Car-Builder. 

——_*>>e—___ 

Cuicaeo Spiice BAR Miu.—This is a new 
manufacturing establishment, the specialty of 
which will be the manufacture of the ‘“‘Samson 
Bar,” and every variety of plain and angle 
bars. The mill is on Chicago avenue at the 
west end of the bridge, where they are busy 
getting things in readiness. They expect to 
start up within a week or two with a force 
of 35 to 50 hands, double turn. The propri- 
etors are Morris Sellers, H. W. Fowler and 
Richard Long, under the firm name of Sellers, 
Fowler & Co. Major Malcom McDowell, 
formerly of the Chicago Steel Works, is super- 
intending the fitting up of the works, and will 
have charge of the mill when in operation.— 
Western Manufacturer, 


——_-qp>e—____ 

FLux For WELDING CoprrEer.—Boracic 
acid, 2 parts ; phosphate of soda, 1 part; mix. 
This welding powder should be strewn over 
the surface of copper at a red heat; the 
pieces should then be heated up to a full 
cherry red, or yellow heat and brought im- 
mediately under the hammer. Heat the cop- 





per at a flame, or gas jet, where it will not 
touch charcoal or solid carbon. 


or swing the moon round in time to get a z 
shower for the early turnips, the proposer of & 
the said scheme always signs himself, ‘C. E.’ 3 
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_ Concentrated Power Screw Punch. 

The exertion of great power with the enr- 
ployment of little force is the chief charac- 
teristic of the tool illustrated herewith, and 
of the system to which it belongs. Some 
four years ago Kennedy’s concentrated power 
machines were introduced to the public, and 
elicited wonder and admiration from all 
practical mechanics who witnessed their op- 
eration. At the Centennial Exhibition, the 
ease with which they cut and punched iron, 
as compared with any others ever before 
known, won the plaudits of scientific and 
practical men from all parts of the world, 
and numbers of them were ordered by the 
metal workers of Europe, and by the scien- 
tific commissions for their respective govern- 
ments. The “Screw Punch,” shown here- 
with, is one of the newest machines of the 
concentrated power system. It is adapted 
for boiler makers, bridge builders, rail- 
road work, and for all shops where heavy 
punching is required to be done by hand 
power. The cut gives a good idea of its con- 
struction and the great leverage brought into 
use, by means of which one man can easily 


for fish plates. There are three sizes of this: 
of work to be done. All are furnished with 
Kennedy’s patent spiral punch, for all work 
from a quarter-inch hole upwerds. While: 
this punch works much easier than the ordi-~ 
nary flat punch (requiring from thirty to fifty 
per cent less power), it does not tear and mu- 
tilate the iron, but virtually shears out the 
hole, in consequence of which a large amount 
of work can be done with it that is now re- 
quired to be drilled. These machines are 
manufactured by C. H. Delamater & Co. 
(Delamater Iron Works), foot of 13th street, 
North River, and 10 Cortlandt street, New 
York. They are all rated below their real 
working capacity, so as to do their work 
easily and safely. 

The Engineer, of London, April 5th, in its 
report of a late meeting of the Iron and Steel 
Institute, has the following : 

‘‘At the meeting on Friday, Kennedy’s 
spiral punch was exhibited and described by 
reference to the tables given below of trials 
made with it at the locomotive works, Crewe, 
by Mr. F. W. Webb. From these it will be 
seen that the tensile strength of the steel 
boiler plates of the form shown in the an- 
nexed sketch, but with only one hole in the 
centre, was 38,575 pounds when punched by 
the ordinary punch, and 63,925 pounds when 
punched by the new spiral punch shown 
above. Another set of experiments were 
made with eight plates punched with two 
holes, as shown in the sketch—one with the 
ordinary and one with the new punch—which, 
moreover, requires less power to make a hole 
of a given size,” 

We will add, that the West Point Iron 
Foundry is now punching 4 inch holes in one 
inch cold iron with the spiral punch. 

——_-<>>e—___—_ 
A metal that will expand in cooling is made 
of nine parts lead, two parts antimony, and 
one part bismuth. This metal will be found 
very valuable in filling holes in castings. 








punch from § inch holes in § inch iron up. 
to 14 inch holes in the neck of railroad bars: 


punch, varying according to the dimensions. 
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The Empire Hand Blower. 


We herewith illustrate the Empire Hand 
Blower. 

The hand power of the Empire Hand 
Blower is made removable and reversible. 
By this simple but very convenient improve- 
ment, the Smith can set it on the fan without 
extra cost or trouble, at any position of the 
right or left hand sj. 

It gives a steady and uniform blast, which 
can be varied instantly by the operator, from 
the slightest current of air to the strongest 
blast required for the heaviest class of work. 
They are provided with pulleys and self-oil- 
ing cups on both sides, are substantially built 
of steel and iron, and ought to last a man’s 
life time. The blast wheels run on hardened 
steel points and have adjustable bearings. It 
is claimed they heat the iron much faster, 
more evenly, give a better quality of work, 
with an important saving of coal than the old- 
fashioned bellows, and also a saving of room 
is obtained, as they occupy but a few inches 
of space. They give blast enough for two 
ordinary fires, and the manufacturers guaran- 
tee the Blower as well adapted to work a 
welding of six inches as well as one of a line 
diameter. 


The Empire Hand Blower is used for a 

great many purposes besides Smith’s shops, 
such as transmitting pneumatic dispatches, 
ventilation and removing smoke in mines af- 
ter blasting, etc. 
_ They are easily put up in place by screw- 
ing or nailing firmly to the floor at the 
selected position, then connecting it with the 
tuyere by a tin or sheet-iron tube, straight or 
curved, according to their relative position. 
The Empire Fans are sold separately to be 
used by power. The fans are fourteen 
inches in diameter, and give blast enough for 
four ordinary fires. They need no alteration 
in case “— wet to be converted for hand 
power. e hand power attachment only 
needs to be screwed on as it can be removed 
In one minute. 





This cut shows the Empire Adjustable 
Tuyere. The Empire Tuyeres are rendered 
adjustable by a simple but efficient process. 
They are closed or opened to any extent by 
a rotary motion, given by a connected rod to 
a valve of a peculiar construction, thus en- 
abling the smith to regulate his fire according 
to his work, without disturbing it and loss of 
time. They are suitable for right or left 
hand hearth, and are provided with a bottom 
valve to clean them of cinders when neces- 
sary. The fire plates are thick and much 
larger than the bodies of the tuyeres, so as to 
form a fire-bed of cast iron, making it also 
very easy to set them in place in a way to 
leave the bottoms free for the action of the 
rods working the adjustment and the valve 
to clean. The peculiar construction of the 
regulating valve keeps it always free of cin- 
ders and slags, preventing choking, the 
Scorise never adhering to the plates. They 
are made in two sizes, 

For further particulars or prices, address 
Messrs. J. M. Warren & Co., Troy, N. Y., 
who are the exclusive agents for the United 
States and Canada. 





J. A. Fay & Co.’s Patent Band Sawing 
Machine with Patent Wheel. 


The Band Sawing Machine represented em- 
bodies most of the recent improvements, and 
for all ordinary scroll or curve cutting will 
be found very advantageous and labor sav- 
ing. 

The patent elastic steel wheel has a verti- 
cal movement of eight inches, controlled by 
hand wheel and screw, and from the light- 
ness of its construction greatlv reduces the 
strain on the saw, consequent upon starting 
and stopping. 

The lower wheel is of cast-iron, combin- 
ing lightness with strength, and has all needed 
adjustments to take up any wear in its parts. 
The shafts are made of best cast steel and 
run in self-oiling bearings. 

The weighted lever, which creates the 
necessary tension of the saw, furnishes a 
most complete compensating arrangement 
for any changes in the length of the saw by 
variation in temperature or strain. 

The vertical guide bar is provided with 
an anti-friction roller of hardened steel, re- 
ceiving the back thrust of the saw, which re- 
lieves the back of the saw of all friction, and 
prevents to a great degree the breakage of 
saws; also, a retracting spring to facilitate its 
adjustment by the operator. 


Banp SAWING MACHINE, 


The patent guide wheels with the wooden 
side guides are valuable features, without 
which no machine is in condition to have a 
band saw run upon it, and the patents owned 
and controlled by them, are found only on 
the J. A. Fay & Co. patent band saw. 

The aim has been to introduce features 
that would almost entirely prevent the break- 
age of saws, economize power, and increase 
production. All the improvements that ex- 
perience could suggest, and experiment prove 
to be correct and practical, have been incor- 
porated to increase their capacity and work- 
ing value. 

Each machine is provided with planed 
iron table, which swings on an angle of thir- 
ty degrees for bevel sawing, patent brake and 
belt shifter, one saw and brazing tools, and 
will be found very complete and desirable in 
every respect. 

The tight and loose pulleys are 14 in. in 
diameter, 4 in. face, and should make 875 
revolutions per minute. 

A new Illustrated Catalogue of some 300 
pages will soon be ready, and can be had on 
application. 

J. A. Fay & Co.’s Machinery is for sale by 
the Geo. Place Machinery Agency, 121 Cham- 
bers.and 108 Reade Streets, New York, who 


are the sole New York Agents. 
pe —__—_——- 


Tron, red-hot, expands #; in. in a foot. 











Prentiss’ Forged Steel Pipe Tongs. 

The above cut shows a new forged steel 
pipe tongs just being introduced to the trade 
by the manufacturers, H. Prentiss & Co., 14 
Dey street, New York. It combines light- 
ness, strength, uniformity and finish. 

The tongs are made of solid forged steel, 
and have the strength of the common iron 
tongs, and yet weigh one-third less. This 
feature will recommend them to the work- 
men. 

The short jaw, when worn down from 
long usage, can be drawn out, and will be as 
good as new. 

The short jaw is made to strike the pipe 
(see cut) in its strongest part, and will not 
dent the pipe. 

These tongs being made in dies are uni- 
form in size and appearance. They have 
been well received by practical workmen. 
~+_>o—_—- 

To Prevent Incrustation in Boilers. 








1. Charcoal has a great affinity for anything 
that causes scale or incrustation in boilers. 
That made from hardwood is the best, broken 
in lumps of } to 4 inch in size, 
and the dust sifted out. Two 
‘bushels of this will generally 
protect a boiler of 30 horse- 
power for three weeks when 
running, after which the old 
coal should be removed and 
fresh coal used. 2. Throw into 
the tank or reservoir from 
which your boiler is fed, a quan- 
tity of rough bark, in the piece, 
such as tanners use, sufficient 
to turn the water of a brown 
color ; if you have no tank, put 
into the boiler from a half to a 
bushel of ground bark when 
you blow off, repeat every 
month, using only half the quan- 
tity after the firsttime. 3. Add 
‘a very small quantity of muri- 
ate of ammonia, about 1 lb. for 
every 1500 or 2000 gals. of water 
evaporated. It will have the 
effect of softening and disinte- 
grating the carbonate of lime 
and other impurities deposited 
_ by the water during the evapo- 
ration. 4. Potatoes and some 
= other vegetable substances intro- 
= duced into the boiler are most 
effectual in preventing incrusta- 
tion, and animal substances, 
such as refuse skins are still more 
so. 5. An English firm put oak sawdust into 
their boiler in order to stop a leak, and to their 
surprise it also resulted in preventing incrus- 
tation. I should say if oak sawdust could 
prevent scale in boilers, that there is no visible 
reason why hemlock and various other kinds 
of sawdust will not do the same thing. 
6. Cow’s feet, with the shanks attached, are 
strongly recommended as a preventive of 
scale. Two in a large boiler are amply suffi- 
cient, and those who wish to do business 
economically, can get their oil for lubri- 
cating purposes cheaply by boiling the feet 
and shanks for a few hours in a large kettle, 
setting it aside to cool, and then skimming off 
the oil from the surface: of the water, using 
the feet for the boiler afterwards. If you 
wish to get rid of the hair on the shanks, you 
can get rid of that by using lime, &c., as 
done by tanners. 7. Sal soda, 40 Ibs., gum 
catechu, 5 Ibs., sal ammoniac, 5 Ibs., is 
strongly recommended by an experienced per- 
son for removing boiler scale ; 1 lb. of the 
mixture being added to each barrel of water 
in the tank ; after scale is removed use sal 
soda alone. By the use of 10 lbs. soda per 
week, a boiler 26 feet long, and 40 inches in 
diameter was cleaned from scale equal to a 
new boiler. 8. A rapid and effectual but not 
very good plan to scale boilers is to throw in 
a few wood shavings along the bottom of the 
boiler and set them on fire ; the heat expands 








as the heat cannot reach the latter, the scale is 
loosened ; what remains after this must be 
removed with a hammer and chisel. 9. Cal- 
careous deposits may be entirely prevented 
by the use of crude pyroligneous acid com- 
bined with tar. It may be either introduced 
into the boiler or mixed with the feed water 
in very small quantity ; just enough to redden 
litmus paper ; consequently it will never in- 
jure the boiler. 10. It is on record that the 
engineer of the French ocean steamer, St. 
Laurent, omitted to remove a bar of zinc 
when repairing or cleaning out his boilers. 
On opening them at the end of the voyage, to 
his great surprise he found that the zinc had 
disappeared, that his boilers were entirely free 
from scale, and the boiler plates uninjured. 
———_+e>e—__——_ 

CuTtinc SQuARE THREAD-ScrREws.—In 
cutting square thread-screws, it is always 
necessary to get the depth required, with a 
tool somewhat thinner than one-half the pitch 
of the thread. After doing this, make an- 
other tool exactly one-half the pitch of the 
thread, and use it to finish with, cutting a 
slight chip on each side of the groove. After 
doing this, polish with a pine stick and some 
emery. Square threads for strength should 
be. cut one-half the depth of their pitch, 
while square threads, for wear, may, and 
should, be cut three-fourths the depth of 
their pitch. 

—_—__->e—_—__ 

In drilling brass, copper, lead, zinc, and 
solder no oil should be used. Run the drill 
fast on brass but slow on the other of these 
metals. In drilling wrought or cast iron run 
the drill slowly, using oil with the former 
but never with the latter. The drill should 
be well oiled in drilling cast steel; and a 
quarter inch drill, should not run over 250 
revolutions per minute. Twist drills are the 
best and most durable. Care should be taken 
to grind them perfectly true, for if one lip is 
longer than the other a larger hole will be 
drilled than is wanted. 

Qype ---- — 

Thomas Brassey, M. P., a son of the saga- 
cious railroad contractor and capitalist, whose 
life story has been told with such charming 
simplicity by Arthur Helps, recently laid be- 
fore an audience of workingmen some whole- 
some thoughts on the comparative efficiency of 
American and English labor. He remarked 
that the cost of labor in the United States 
had stimulated the ingenuity of American in- 
ventors, and by labor saving machinery they 
had been able to compete with England in 
her own special manufactures. Reductions 
in wages had cheapened the cost of produc- 
tion still further, and American manufactur- 
ers were supplying rifles to the Turkish ar- 
mies, and sending locomotives to South 
America and Australia. American mechan- 
ics, he said, worked longer and more indus- 
triously than their brethren in England. 


N. Y. Tribune, 
—--+-—_—__ 


If a wheel or pulley is not in balance it 
will, if run at high speed, jar the frame on 
which it is running. No wheel should be 
run with one side heavier than the other. 
Each wheel out of balance should be placed 
on its shaft, and fastened firmly inits proper 
position. Next take two steel straight edges, 
and place them in such a position that the shaft 
will rest on the top of the straight edges 
and leave a place for the wheel to revolve 
freely. The straight edges should be per- 
fectiy level. Place the shaft upon the edges, 
and the heaviest part of the wheel will roll to 
the bottom. When it comes to rest mark the 
lowest point of the wheel, and file or chip 
off when you have marked it until you have 
taken off enough, so that this part will be no 
heavier than the opposite side. Repeat the 
operation until the wheel will rest in any 
position. Never drill into a wheel to bal- 
ance it, as that weakens it so, it might burst 


when running at high speed. 
— pe 


How to TEMPER A DRILL VERY Harp.— 





Heat your drill to a cherry red and quench it 


the scale more than the shell of the boiler, and |in mercury. This will drill hardened steel. 
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John F,. Allen’s Riveting Machine. 





Since the introduction of machinery for 
riveting boilers and other work, all machines 
for that purpose have been worked on the 
general principle of the punching machine, 
operated either by steam or hydraulic press- 
ure. In consequence of this plan, the ma- 
chines must be constructed very strong and 
massive, requiring extensive masonry for 
foundation, besides elaborate contrivances to 
suspend the boilers and other work to be 
riveted near the machine, independent of the 
cost and expense and manual labor attending 
the moving and regulating such bulky parts. 
A careful and thorough inquiry among boiler- 
makers, bridge-builders, and other iron-work- 
ers, has conclusively demonstrated the fact 
that, but very few of the most extensive 
works have thus far been willing to incur the 
very great expense and trouble attending the 
introduction of these massive hydraulic steam 
or other riveters heretofore offered to the pub- 
lic, and a very large class are unprovided with 
machinery for this purpose, and in conse- 

quence continue the primitive and expensive 
nethod of hand-riveting. To meet the ne- 

‘ssities of the very nu= 
merous class above re- gy 
ferred to, Mr. Allen has 
produced machinery 
possessing all the valua- 
ble features of hand- 
work, and capable of riv- 
eting with equal or 
greater rapidity than the 
most approved machin- 
ery now in use— while 
avoiding their objection- 
able features—and to 
perform work superior to 
the best machine o hand- 
riveting. 

The large cut represents 
the riveter as used on a 
boiler-shell. It is, how- 
ever, equally applicable 
to any description of 
work where, by any pos- 
sibility, machinery can 
be applied. 

One of the chief ob- 
jects has been to produce 
perfect machinery at a 
moderate cost, with a 
view of placing it within 
the reach of all engaged 
in the above-named or 
similar pursuits. 

The machine works on 
the principle of hand- 
work, forming the head 
of a rivet by a succession 
of rapid blows around 
the rivet until the de- 
sired shape of the head 
is obtained. 

It consists of two 
levers, Fig. I having at 
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six seconds, and at steady work, allowing for 
ordinary detention and loss of time, four 
rivets can be finished in one minute. 

The rivet-boy, after inserting the hot rivet, 
moves the die and weight over the end head 
of the rivet when the operator lets pressure 
into the cylinder, instantly closing the rivet- 
ing-machine upon the plates and over the 
rivet, and then opens the valve to introduce 
the pressure into the riveter to form the rivet- 
head. It will thus be perceived that only one 
man is required to operate this machine, dis- 
pensing with one riveter and the holder-on man. 
The machine with levers weighs only 340 
pounds, and is therefore easily transported 
wherever the work is required to be done. 
The only necessary fixings being a rod (a two- 
inch pipe will answer this purpose) from 
which the machine is suspended, and upon 
which it can move longitudinally. The ma- 
chine is arranged as being the most desirable 
to work horizontally against the side of the 
boiler, this being the most convenient manner 
of operating, particularly on large boilers; but 
it can operate in any other desired position. 
The same is likewise arranged to operate in- 





dependently of the automatic holding-on lever 
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Fig. III represents the rivetiag-machine ar- 
ranged for riveting beams or girders for bridge 
building. This is constructed to work either 
in the open spaces of the girder, or to straddle 
the angle-irons at the upper and lower web, 
or on the diagonal braces in connection with 
the riveter. 

Mr. Allen has invented an air-compressor 
(of which we will give illustrations and de- 
scription in a future number) which will be 
found more simple, compact, and effective 
than any other compressor heretofore con- 
structed. 

These inventions are covered by several 
patents in this country and the principal 
European countries, and the advantage and 
superior merits claimed by this riveter are : 

1. The facility of taking the machine from 
place to place (the distance being only limited 
by the length of tubing conducting the air) to 
the work to be operated upon, instead of car- 
rying the work to the machine as is required by 
all other riveting-machines heretofore made. 

2. The application of the machine to nearly 
all riveting work now done by hand. 

3. The great saving of labor and expense 





as by riveting by hand, one holder-on and toro 





GENERAL VIEW. 








in constant use since the beginning of Feb 
ruary at the iron works of Messrs. J. B. and 
J. M. Cornell, New York City, on girder 
work, and these gentlemen express themselves 
greatly pleased with its operation, and state 
that they consider it a very valuable machine. 

This riveter and connecting machines are 
manufactured by the Allen Portable Riveting 
Machine Co., Henry E. Roeder, Manager, 
304 Broadway, New York, who will furnish 
all desired information to parties desiring the 
same. 

We had the pleasure of witnessing the ma- 
chine in practical operation, and it worked 
admirably—doing all that was claimed. 

——_-4e—__—_— 


The ‘*Cheap John” Era. 


‘* The best is always the cheapest” is an old 
saying that has lost none of its force, but one 
that is too little heeded in these times of 
‘cheap and nasty” productions. Five years 
of declining prices have had a demoralizing 
effect upon purchasers, and the mania seems 
to be growing to get articles for less than 
their real value. It is not strange, in view of 
this tendency, that parties are not wanting 
who endeavor to’ palm 
off inferior goods with 
the impression that they 
are superior. Engines, 
boilers and machines 
have been cheapened so 
far that in many cases 
efficiency and durability 
are sacrificed for external 
appearance. Paint, put- 
ty and emery are made 
to cover defects in ma- 
chinery, while common 
safe plates, second-hand 
tubes drawn over to imi- 
tate new ones, and other 
equally flimsy materials 
are made to do duty in 
steam boilers. When a 
machine is to be pur- 
chased or a job of work 
to be done, the custom is 
much observed of asking 
for bids from a number 
of parties and accepting 
the cheapest. Competi- 
dion is so strong that 
some are tempted to bid 
lower than good work 
and material can be ob- 
tained for, making up the 
apparent loss by employ- 
ing poor material and un- 
skilled labor. The fol- 
lowing extract from Sex- 
ton’s Boiler Makers’ 
Pocket Book (E. & F. 
N. Spon, London and 
New York), is pointed 
and suggestive: 

ADVICE TO STEAM USERS. 

When a person con- 


one end a pressure-cylinder to open and close 
the levers, and at the other end the riveting- 
machine on one arm, and suitable die with 
counter-weight attached to the other arm. 
The long arms of the levers are made of suf- 
ficient length to span the widest plates (52 
inches) to operate upon the circular seams of 
a boiler. The machine is suspended from a 
bar arranged overhead to allow a longitudinal 
motion when operating on straight seams, 
permitting thereby the use of the machine on 
every rivet within the width of the boiler- 
plate. 

The riveting-machine proper consists of a 
small cylinder with the hammer-head fastened 
to the piston-rod and operated by atmospheric 
pressure. The valve is operated directly by 
the pressure in the cylinder without extra 
gearing, and so arranged that the length of 
the stroke regulates itself automatically to 
correspond with the reduction of the rivet as 
the head is formed. The hammerhead turns 
a certain distance at each stroke to give a 
regular finish to the rivet-head. The machine 
operates with a pressure of from 15 to 20 
pounds to the square inch, and makes from 300 
to 400 strokes per minute. The time required 
to form a three-quarter inch rivet-head is about 





in connection with a separate holding-on bar 
and weight, as shown in Fig. 2, in cases where 
the jaws are not applicable as for riveting the 
head of the boiler to the shell. 

When operating on the circular joints the 
boiler must be turned so as to bring the rivet 
in a direct line with the riveter. For this 
operation Mr. Allen has invented a new boiler- 
saddle (shown in the general view and in Fig. 
Il), whereby the largest boiler, whether out 
of balance or not, can easily be turned by the 
operator of the machine as may be desired, 
and firmly held in position without any extra 
manual labor. In this boiler-saddle one of 
the wheels is operated by a worm-wheel, and 
is provided with projecting-pins made to reach 
into the rivet holes in the end of the shell, 
forming thus a sort of gear-wheel whereby 
the shell can be easily turned around any dis- 
tance required, and is firmly held fast in this 
desired position even if one side of the boiler- 
shell should be heavier than the other side. 
At the same time this wheel is provided with 
cavities in its circumference to match with 
the rivet heads and form thus a gear-wheel 
for the same purpose, in case the saddle is 
placed under a circular joint in which the 
rivets have already been driven. 





riveters are required, while by the use of this 
machine only one man (who need not be a 
learned riveter) will be required. 

4. Rapidity of work. Nearly all boiler- 
makers agree that to drive 35 pounds of rivets 
(which for five-eighth-inch rivets gives about 
200 rivets) is considered a good day’s work 
for one holder-on and two riveters (or three 
men), while by the employment of this ma- 
chine one man can drive, from 1,200 to 2,000 
rivets in a day. 

5. The application of this machine to séa- 
tionary work, such as beams or girders for 
bridge building, is an important feature for 
which the present machines are nearly useless, 
as on account of the great length, width and 
weight of these parts they are only with great 
difficulty and cost carried and suspended near 
the present stationary machines; while this 
machine is easily carried to the work, and 
even where it has been fitted together. 

While the machine is in all respects so 
greatly superior to any others in use, and re- 
quires absolutely no preparation of foundation 
or other accompaniment, it can be furnished 
at a price much below the cost of producing 
any existing machinery. 

The riveter and air-compressor have been 


templates having a new boiler made, it is not 
by any means advisable to write to all the 
boiler-makers in the ‘‘directory,” asking 
them for estimates, and then to give the 
order to the lowest tender. If you do so, you 
will often find yourself in the hands of needy 
persons, who, in their anxiety to get an order, 
will sometimes ask really less than they can 
make the article for; and to compensate 
themselves by some means, will take every 
possible advantage; and at the very best, will 
leave such a very little margin of safety, t hat 
you will be always in the position of a person 
sitting on a charged mine. The most pru_ 
dent course is to apply to some of your friend g 
who are old steam users, and enquire whose 
boilers they prefer, and why; and use your 
own discretion afterwards as to whether you 
ask estimates from a select few, or at once 

ive the order to a respectable firm. Do not 

elay giving the order to the last moment, 
and then insist that it shall be done by a cer- 
tain date, under a penalty of so much a day 
for every day over and above the specified 
time. Such a clause often causes manufac- 
turers, or their foremen, to pass over bad or 
doubtful workmanship, where they otherwise 
certainly would not do so. Whatever way, 
or to whomsoever you give the order, know 
beforehand the exact description of boiler and 
quality of material you are to have. 


—_+e+—____ 


Nothing is more essential in a machine 
shop than good accurate taps and dies. 
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Improved Centering Chuck. 
The accompanying illustration shows an: 
improved Centering Chuck, invented and 
manufactured by A. F. Cushman, Hartford, 
Conn. This is simply a four jawed scroll 
chuck, with a steel centre. It is made to 
fasten to a bench, or it can be used in an up- 
right position, as may be desired, and will 
perfectly centre round stock, from } inch up 
to 14 inches, also, square, or octagon stock, 
and, it is claimed, will operate quicker and 
more satisfactory than anything else ever 
produced for the purpose. It is always ready 
for use, is very strong and will last a life- 
time in an ordinary shop. It is said that it 
will pay for itself in less than three months. 
Some large machine shops have these chucks 
in every room and have come to consider 
them almost indispensable. It is furnished 
at a very low price (in order to place it with- 
in universal reach) and is accompanied with 
a full guarantee in every respect. It is sold 
everywhere by respectable dealers in maz 
chinists supplies and mechanics tools. Mr. 
Cushman has made a specialty of lathe and 
drill chucks for many years, with excellent 
success, and this effort as one of the latest 
and best results of his extensive experience. 
——_—_— pe -- -——— 
The Use of Cast Iron in Steam Boilers. 


BY JOHN W. HILL, M. E. 

In offering this paper, the writer desires to 
state that he ventures no new theories upon 
this very important subject (preferring, at 
present, to leave these to more competent 
hands), but is content to confine himself to a 
careful consideration of the mechanical prin- 
ciples and formule generally accepted in cal- 
culations involving the strength of materials. 
A careful investigation of the formule and 
practice at present obtaining in the construc- 
tion of steam boilers, will, in most cases, lead 
one to the conclusion that the progress in 
developing our information in this direction 
is very little, as compared with the remark- 
able advance made in its inseparable com- 
panion, the steam engine ; that is, while so 
much attention has been bestowed on the 
engine itself, comparatively little has been 
given to the boiler. Indeed, while the steam 
engine has been the subject of unremitting 
improvement ever since its introduction into 
profitable use, its necessary and perennial 
adjunct, its very source of life, has been 
almost entirely neglected ; for it is conceded 
that the Trevithick (Cornish) boiler, built in 
the Spring of 1812, with its fire tube very 
nearly similar in construction and dimensions 
to those now in use, has given by far the best 
results (see Pole on the Cornish Pumping 
Engine, page 51). According to the state- 


“ment of Messrs. Lean, reporters of the work 


performed by the Cornish Engines, under 
date of July 10, 1841, we have Taylor’s 85 
inch engine, built by Hocking & Loam, per. 
forming a duty of 98,559,570 Ibs., raised one 
foot high, with a consumption of one bushe} 
of coal ; with Welsh coal, 94 lbs. to the bushel, 
we have 28-559 570__1 048,506 Ibs. duty with 
one lb. of coal. This, of course, is extraordina- 
ry work, but not an isolated case by any means. 
Now, according to the eminent writer upon 
the steam engine (Pole), this remarkable duty 
is due equally as much to the boiler and its 
arrangements, as to the engine itself. The 
above compared with the duty of our best 
marine, and stationary boilers and engines 
would naturally suggest the inquiry, What 
are our mechanics doing that we wre advancing 
backwards at such a rapid rate? The writer 
thinks that it is because the desire to make 
money is swperior to the desire to encourage 
actual improvement ; the builder in his serene 
cupidity, dwelling too much on the theory 
that when an article is made and sold, the 
manufacturer’s interest in it ends. Not so, 
however, for when a competitor appears who 
makes the excellence of his work a measure 
of its value, then the serene builder will find 
his customers departing, and his reputation, 
as a mechanic, blasted. 

During the past two or three years there 
has been introduced into the market quite a 
variety of small engines of the semi-portable 
type. Several of these are patterns of excel 


-tubes, and flanges are of cast iron, united to 


lence, while others, again, are totally unfit for 
use. Among the latter, has of late appeared, 
an engine of very ancient design, with a cast 
iron boiler attached—that is, the fire-box, 


a plate iron shell. 

We note that the price of this engine is low, 
very low. Indeed, were we to overlook the 
matter of a cast iron boiler, one would sup- 
pose that the builders, seized with a sudden 
disposition to stimulate light industries, had 
decided on furnishing boilers and engines at 
much less than cost. The writer leans to the 
opinion that the builders of such boilers 
(very respectable people no doubt), are igno- 
rant of the effects likely to result from the use of 
cast tron for such purposes, and innocent of any 
intentional fraud upon the public. 

The mean tensile strength of wrought iron 
(rolled) boiler-piate, according to various ex- 
perimenters, is taken at 55,000 Ibs. That is, 
a force of 55,000 Ibs. per square inch of 
cross-section, would be necessary to part the 
plate. When these plates are made into 
boilers, with double-riveted seams, the mean 
tensile strength of the joint (being the weak- 
est part) would be taken at 70x55,000—38, - 
500 Ibs., as the force required per inch of 
cross-section to bear the joint. The safe 
working strain is usually taken at from one- 
fourth to one-third of this.—Fuirbairn. 

The mean tensile strength of cast-iron 





(best quality) according to Prof. Rankine, is 





taken at 16,500 lbs. That is, as in the case 
of wrought-iron plate, 16,500 Ibs. force per 
square inch of cross-section, would be neces- 
sary to tear it assunder. From one-fourth to 
one-third, this is usually assumed the safe- 
working strain. 

The limit of elasticity of wrought-iron is 
taken at 21,000 Ibs. per square inch of cross- 
section. The limit of elasticity of cast-iron 
is 4,000 lbs. per square inch of cross-section. 
—Haswell. 

We have, therefore, ®}-900-5.25 to 1 as 
the ratio for limit of elasticity of wrought to 
cast-iron, while the ratio of tensile strength 
is 3.33 to1. But the punching of a plate of 
wrought iron for rivet holes (double rivet- 
ing) diminishes the tensile strength .30. 
Therefore, the ratio of wrought iron boiler 
plate, when punched and riveted, to cast 
iron is 2.82 to 1. That is, if we take two 
cylinders—one of cast iron and the other of 
wrought iron plate, of like diameter and 
thickness, the wrought iron cylinder would 
resist without rupture exactly two and one-third 
times as much strain as the cast tron cylinder. 
Hence, to produce a fire tube of cast iron, whose 
strength shall equal that of a wrought iron tube, 
it would require to be _ two-and-one-third 
times as thick, This, too, upon the pre- 
sumption that both be of perfect density. 
Now let us see how likely this is in either 
case. In the manipulation of wrought iron 





every operation, from the puddling furnace 
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CUSHMAN’S IMPROVED CENTERING CHUCK. 


to the finishing rolls, is calculated to thor- 
oughly compact and unite the particles form- 
ing the mass, giving a homogeneousness dif- 
fering in different kinds of wrought iron 
only in degree. 

Whilst the manner of operation in the case 
of cast iron has a totally different effect. | 
The use of molds of sand or loam renders 
the prevention of sand-holes nearly impos- 
sible. The proper venting of a mold, espe- 
cially when cores are used, is one of the 
nicest points in molding, a failure in which 
will invariably produce cellular or honey- 
combed sections in the castings. Again, 
cold shots and scabs are likely to occur at 
any time, even with the most careful manipu- 
lation of molds and metal. The proper 
cooling of a casting requires a very nice 
judgment. If it be cooled too quickly, the 
rapid shrinkage of some particular part may 
produce internal fracture ; if it be cooled too 
slowly, it may become too soft for practical 
uses (lacking toughness). Therefore, we are 
justified in the conclusion that the presump- 
tion of perfect density in cast iron, under 
ordinary circumstances, is entirely untenable. 

Now, what is done in cases where it is 
found convenient to substitute cast for 
wrought iron in positions to resist tensile 
strain? Are the cast iron sections increased 
in area, according to the theoretic formula ? 
On the contrary, this multiplier (2.33) is in- 
creased all the way from one and a quarter to 


twice its theoretic value, in order to properly 
compensate for the weaknesses attributable to 
the causes cited above. Therefore, the cast 
iron tube, instead of requiring a thickness of 
two and one-third times that of the wrought 
iron tube, would require to be at least 2.91 
times as thick. 7b illustrate: If a boiler tube 
of wrought tron, two inches internal diameter, 
has a thickness of .15 of an inch, one of cast 
tron, to be of equal strength, would require a 
thickness of .435 of an inch, or nearly three 
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boilers, tt must be nearly three times the thick- 
nees of wrought iron, and would require nearly 
34 times as much fuel to do a gwen amount of 
work, Further, let us examine the relative 
expansion of cast and wrought iron under a 
like temperature. This ratio is, wrought iron 
1.0000 cast iron .9259; or to demonstrate, sup- 
pose two plates, one of wrought and the 
other of cast iron of same length, at the tem- 
perature of the atmosphere, at a certain tem- 
perature above the atmosphefe ; the plate of 
wrought iron would be extended .25 of an 

inch, the plate of cast iron would be extended 
.231 of an inch, the difference being .0186 of 
aninch. Now the boiler which is the subject’ 
of this paper, has a cast iron interior (fire- 

box, tubes and flanges,) and a wrought iron 

shell; the temperature of steam at 64 Ibs. 

pressure (above the atmosphere) is 300.3°, or 
for convenience, 300° Fahr. At this tempera- 

ture cast iron expands one part in 540; 
wrought iron one part in 500. Therefore, a 
cylinder 5 fect long of wrought iron would 
be increased in length .120 of aninch; whilst 
a cast iron cylinder of same length would be 
extended .111 of an inch, the difference being 
.009 of aninch; that which is true of wrought 
and cast iron, when considered separately, is 
likewise true when they are united together, 

in this composite boiler. 

We have seen in the above illustration 
that under a temperature of 300° Fahr., 
the difference in expansion in inches was 
.009; this is a very small quantity meas- 
ured on an ordinary rule, but we shall en- 
deavor to show that it is of considerable im- 
portance in this connection. When two plates 
of iron are riveted to gether to form a steam- 
joint, the mechanical effect is to bring the 
two adjacent surfaces so closely together as 
to force the exterior particles of one plate into 
the close embrace of the exterior particles of 
the other, and vice versa, in order that the 
joint may be no more likely to leak (steam or 
water) than the solid plate itself. Now it 
should be clear that any variation in the mo- 
ments of motion (expansion and contraction) 
of these plates will exert an oblique strain on 
the rivets of the joint, which will ultimately 
result in increasing the length of the rivets, and 
causing the joint to leak. 

The truth of this theory no one will dis 
pute, and practical illustrations can readily 
be pointed out. Further, the wrought iron 
shell of this boiler will not only increase its 
length (under heat) faster than the cast iron 
interior, but it will increase its diameter in 
the same ratio, bring a longitudinal strain in 
addition to the oblique strain on the rivets, 
and increasing the liability. of the plates to 
separate. 

It has been stated in a former paragraph 
that heating cast iron diminished its tenacity, 
while heating wrought iron, within certain 
limits, had an opposite effect. Hence, the 
dafference in expanswon by heat has an effect to 
not only open the rweted joints, but to fracture 
the cast iron portion of the bond itself. The 
obvious result of these combined vices in the 
use of cast iron in boilers, is to make a boiler 
not only liable to sudden, and, in most cases, 
irreparable leaks, but wholly unsafe to use, 
except in cases where a very low pressure of 
steam is required. 

In conclusion we would remark, with all 
due deference to the opinions of others, that 





times as thick. 
Another circumstance is to be taken into | 
account, that is the liability of wrought and | 


; | 
cast iron to fracture by sudden changes of | 


temperature, to which cast iron is very liable, | 
wrought iron but very little. | 
It has also been found, by careful expervments, 
that the tenacity of cast tron diminishes rapidly 
when heated ; whilst. from experiments made | 
by the Franklin Institute, in 1839, it was | 
shown that the tenacity of wrought iron is 
increased by every degree of heat to 550° | 
above the freezing point, or 582° Fahr. The. 
relative power of cast and wrought iron to. 
conduct heat, is—cast iron .359; wrought 


wrought iron tube, where 1 Ib. of coal would 
produce a given result, 3.23 lbs. of coal would 
be required to produce the same result with 
the cast iron tube, that ws nearly 3} times the 
Suel to do the same amount of work; hence in 
the use of cast iron in the heating surface of 





(when we consider that the safety of life and 
property are in so many cases dependent on 
the excellence of steam boilers) the use of 
cast iron in positions to resist strain should 
be entirely discontinued; and any attempt to 
sell to innocent purchasers structures of this 
kind should be visited with an infliction of 
the severest penalty the law prescribes. 


Theron Skeel. 


—_— 


It is with pain that we announce the death 
of Theron Skeel, engineer, of this city, which 
occurred just before our going to press. ' Mr. 
Skeel was well known in professional circles 
as a young engineer of more than usual 


iron .436. Therefore in the case of the 2d, | ability, and one who has always turned his 


talents to practical account rather than to 
visionary theorizing. He leaves a large circle 
of friends to mourn his loss. Readers of the 
AMERICAN Macninist will remember a valu- 
able article from his pen which appeared in 
our December issue. 
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The Labor Problem. 





We see the announcement in an exchange 
that some one is about to issue a 32 page 
monthly magazine, ‘‘ which will be devoted 
to the establishment of unity and harmony 
between labor and capital,” and to the gen- 
eral righting of things ‘“‘ which, under the 
momentous upheaving of the past seventeen 
years, have assumed such an abnormal and 
chaotic state.” This undertaking seems to 
be very philanthropic, but we doubt very 
much if the great result can be obtained by 
bare public discussion or the diffusion of 
soothing literature. The popular idea with 
essayists seems to be that the whole commu- 
nity is divided into two classes, represented 
by the capitalist and the laborer, the former 
possessing all the money and the latter all 
the muscle; that these two classes stand ar- 
rayed against each other, like Russia and 
Great Britain, both striving for the advant- 
age in some expected settlement of all dis- 


~. . eer 
\\puted points, and threatening, in case of final 


disagreement, the most direful consequences. 
This is a wrong view, and, when discussed 
from such a standpoint, one likely to lead to 
mischief. The tendency of such discussion 
is not only to make the laborer (especially if 
he be poor) dissatisfied with his lot, and to 
regard the capitalist as conspiring to deprive 
him of his just and legal rights, but to grad- 
ually lead the capitalist to regard the whole 
class of laborers as banding together to wrest 
the control of his business out of his own 
hands, and establish terms for its continuance 
to suit themselves. Both labor organs and 
many organs of special industries, involving 
large capital, are alike responsible for em- 
broiling the feelings of one portion of the 
community against the other. The more 
“‘harmony” is enjoined by public discussion 
the farther apart labor and capital seem to be 
set. The motto, ‘‘ Labor and Capital should 
go hand in hand,” sounds well to write or 
talk about, but what meaning has it? If it 
means that these two elements are mutually 
dependent upon each other for advancement, 
the saying has no original force, for it but 
reiterates a well-known fact; if, on the other 
hand, it means that uncalled-for and unneces- 
sary concessions should be made by either 
labor or capital for the purpose of helping 
the other, the motto is nonsensical, for men 
in business are governed too much by self- 





interest to make any material sacrifice to 
broad philanthropy. The laborer aims to 
get the highest wages he can for his services, 
and the employer (supposed to be the capi- 
talist) aims to get his work done with as litile 
expenditure as possible. 

A laborer would hardly be expected to ac- 
cept less wages solely for the high and noble 
purpose of going ‘‘hand in hand with capi- 
tal,” nor would a capitalist be expected to 
pay more for labor on any such account. 
We recognize the fact that generous voluntary 
concessions have at times been made both 
by employer and employés, but always ac- 
tuated by mutual good feeling, brought about 
by kind treatment and attention to the inter- 
ests of each other, rather than by the observ- 
ance of any general principles aiming to 
promote harmony of labor and capital. The 
press is responsible for spreading many falla- 
cies bearing on the labor question. A prom- 
inent fallacy we meet in a number of our ex- 
changes, put in a patronizing way, is that no 
true friend of the workingman will advise 
him to take any part in politics with the ex- 
pectation of receiving any benefit whatever 
(aside from office holding). This is thought 
to be sound logic, but turn it about, proffer 
the same advice to the capitalist, and the 
whole thing becomes ridiculous enough to 
make a mule laugh. The widespread publi- 
cation of this advice helps forward the form- 
ation of a distinctively workingman’s party 
more than all the direct appeals for such a 
party that can be made. The self-constituted 
‘‘harmonizers” of labor and capital do the 
cause more injury than good. 


———- + >o ——— 


The Old Boiler Tube Fraud. 





The extent to which frauds in business 
may be carried out successfully, by means of 
cunning artifices, is surprising to those un 
acquainted with the facts in individual cases. 
The success of deep-laid schemes of decep- 
tion is not so much dependent upon the gen- 
eral confidence of the business public, as 
upon their lack of time or inclination to care- 
fully examine into the merits of things new 
Haste 
often triumphs over incredulity, especially 


or novel as they present themselves. 


where some promised advantage is the in- 
ducement to act. The business of gathering 
up old boiler tubes taken from discarded and 
used-up boilers, heating them in a furnace, 
drawing them down one size smaller (which 
gives them the appearance of new tubes) 
and selling them to innocent parties who 
suppose they are buying new tubes, has been 
prosecuted by the Eagle Tube Company of 
this city for several months past, and judging 
from the activity displayed at their works i~ 
West Twenty-fourth street, near the North 
River, it must be extending. They pretend 
to manufacture boiler tubes, and advertise 
that they are ‘‘ of the best material and war- 
ranted.” We have heard of several in- 
stances where boiler-makers have purchased 
these Eagle tubes on the strength of their 
guarantee, and afterwards experienced much 
trouble and loss when the true character of 
the tubes was found out. One case we have 
just had brought to our notice is but the 
type of many others. Some time ago, Mr. 
John Zeh, a boiler-maker of Philadelphia, 
ordered from a dealer in that city thirty-six 
three inch by twelve feet boiler tubes, which 
upon the dealer’s order were supplied by the 
Eagle Tube Company with the guarantee 
that they were equal in every respect to the 
tubes of Philadelphia manufacturers. Mr. 
Zeh placed the tubes in a boiler, and sold the 
boiler for $700. The purchaser found the 
tubes to be defective after using for some 
time, and the boiler had to be taken back at 
the maker’s expense. 

After cutting out the tubes and putting in 
a new set, the boiler being now second hand, 





was sold for $500. Mr. Zeh lost not only 
$200 difference in the two sales of the boiler, 
but $84 13, the cost of putting in new tubes, 
taking out the boiler, and freight on the lo 


pronounced old tubes by experts, were very 
uneven in thickness, and entirely too thin in 
some places, proved defective, and were 
condemned by the boiler inspector of Phila- 
delphua. How many boilers there are now in 
use fitted with these Eagle second-hand 
tubes we have no means of knowing, but 
the number must be large. 

Defects in boilers are often so covered up, 
that they are allowed to exist unknown for 
months, and not infrequently become known 
by causing fearful destruction of life and 
property. Inspection by competent persons 
will detect most defects, but weak tubes are 
very difficult to discover even by experienced 
inspectors. When a boiler is made and sent 
out, the purchaser may make a critical ex- 
amination of it before accepting and starting 
it up, yet not discover serious defects that 
may exist in the tubes, because in com- 
parison with the other parts of the boiler, 
they are inaccessible. We know of boiler- 
makers who have taken advantage of this 
fact to use second-hand redrawn tubes, and 
deceive their customers who paid for and ex- 
pected to receive new and reliable material. 
Honest boiler-makers have been so far under- 
bid by unscrupulous members of the craft, 
by reason of using Eagle tubes and other 
like material, that their business has suffered 
great injury thereby. The remedy pur- 
chasers have, aside from placing their orders 
with reliable boiler-makers, is to insist wpon 
knowing exactly the kind of tubes and other 
material that goes into every boiler they have 
built. This is necessary in order to have 
safety and security. 

The practice of selling second-hand tubes 
made to look like new enes, and not stating 
what they are, thus giving purchasers to 
understand that they are new ones, is a 
glaring fraud for which no excuse can be 


offered. 
———_——_ +o 


Emery Wheels. 





The value of Emery wheels in Machine 
shops, though every year being more widely 
recognized, is not yet appreciated to the ex- 
tent it should be. The grindstone and file 
cannot be dispensed with, but when used to 
perform work that can be done on an emery 
wheel, necessitates a waste of time and, there- 
fore, greater expense for labor. The cost of 
emery wheels cannot be a serious objection 
to their use, for one will outlast a number of 
grinds‘ones and with proper care will pay for 
itself many times over. Some object to their 
use for sharpening tools, on the ground that 
inexperienced workmen will draw the tem- 
per of tools while grinding them. This 
only shows that some instruction is necessary 
for a green hand, not that the emery wheel 
should be discarded. Another objection 
sometimes offcred is, that emery wheels scat- 
ter dust over machinery in their vicinity, 
thereby causing injury to working parts. 
On the score of cleanliness they are much 
ahead of the grindstone, for their wear is 
proportionately very little, and they do not 
cause wet or muddy floors. There are few 
machine-shops so crowded for space that an 
emery wheel can not be placed far enough 
away from fine machinery to prevent injury 
from dust. The danger from bursting has pre- 
vented many from giving them atrial. It is 
a fact, generally conceded, that the wheels 
of almost any manufacturer are liable to 
burst if run at an excessively high speed. 
The mistake is in running them too fast. 
The best results are obtained on ordinary 
grinding when run at moderate speed, for the 
emery must have time to take hold of the 





metal, the same as in filing; besides safety is 


of Eagle tubes from New York. They were | 


| insured by moderate speed. If a wheel will 
| not work freely and satisfactorily e cept by. 
speeding it at a very high rate, it is best to 
discard it for one that will. In sharpening 
tools, not more than half the speed required 
for other work should be employed. Glaz- 
ing is a fault some emery wheels are subject 
to. This is caused by the material used in 
cementing the emery into a solid wheel. 
Wheels that are liable to glaze must be run 
at higher speed, which in a measure prevents 
them from gumming up. The strain at 
any point of a revolving wheel is propor- 
tional to the square of its velocity, so that 
in doubling the speed, the strain is increased 
fourfold. The greatest care should be taken 
not to run too fast, and to this end it is al- 
ways best to have a speed indicator at hand 
to ascertain the exact velocity. With an 
emery wheel properly made there is no more 
danger than with a grindstone; when either 
is run too fast it is liable to burst. 
Every manufacturer of emery wheels has a 
different way of making them, but most of 
them are squeezed into shape by hydraulic 
pressure. Occasionally the middle of the’ 
wheel is found to be softer than the portion 
near the outer edges. This is caused by insuffi- 
cient pressure, or too little time being allowed 
to dry out. Solid emery wheels are not in- 
tended for polishing, but for grinding. The 
two operations are quite different. |The 
durability of emery wheels varies greatly, 
but it must be remembered that those which 
last the longest are not necessarily the best. 
If the emery cuts freely, the wheel will wear 
away faster than it will if the cutting is re- 
tarded by the substance with which it is 
mixed. 

There are fourteen manufacturers of emery 
wheels in the United States, three of which 
have been started within a year. The sales 
of the older and larger manufacturers are on 
the increase both for home trad: and for ex- 
port. 


—_-4>e—__—___ 

Some of our most progressive machinery 
manufacturers complain of dull trade in im- 
proved tools and machines. If general busi- 
ness were brisk no doubt the manufacturers 
of old-style machinery would feel the dullness 
in the greatest degree, but the fact is, while 
business is slow to move machines are some- 
times placed upon the market that are ahead 
of the requirements of the times. It is easier 
to make and sell something that is already in 
demand than to create a demand for some- 
thing not heretofore known. 


me 


If Congress would adjourn and go home, 
or agree to postpone all financial and tariff 
legislation until next winter, the business 
interests of the country would at once feel 
an immediate relief. 

Gold, silver and greenbacks at par—real 
estate advancing—coal on the ascending 
scale—stocks active and appreciating—plenty 
of capital awaiting investment. Gentlemen 
of the Senate and House of Representatives, 
go home and give business interests a chance. 








2 ie o 


A copy of an address to the workingmen 
of New York City urging the formation of a 
Workingman’s Lyceum, has been handed us, 
and we heartily ‘‘second the motion” as 
put in that appeal. It is proposed to have a 
course of lectures by competent persons, se- 
lected by the workingmen themselves, to the 
end that not only laborers may be benefited, 
but that with the community at large, many 
prejudices which now stand in the working- 
man’s way would be removed thereby. The 
elevation of the laboring classes is declared 
to be the object of the Lyceum. <‘‘We are 
convinced,” says the address, “that under 
present conditions union can not be ef- 
fected on the basis of .political or trade in- 
terests.” 

It is proposed in time to have a Mechanics’ 
Institute and a Free Library. Full particu- 
lars may be obtained by addressing, Alfred 
R. Wolff, 161 East 60th Street. 


———_<o—__. 


We propose to begin in our next issue a 
department of Questions and Answers on 


subjects relating to Machinery. Send on 
your questions. 
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NEW YORK. 


The Engine Manufacturers of Buffalo 
report a good demand from the oil regions. 

Torrance Merriam & Co., Troy, are run- 
ning full time and doing a good business. 


MARYLAND. 


The Poole & Hunt Foundry and Machine 
Works at Baltimore, employ about 400 work- 
men. 

VIRGINIA. 

Jos. Hall & Co., of Richmond, are work- 
ing on a contract of about 100,000 lbs. cast- 
ings for the new building of the State and 
War Department, Washington, D. C. 


KENTUCKY. 


Our iron and steel men report an almost 
unprecedented pressure upon their capacities 
to fill orders, and all available room and force 
are employed to supply the demand. They 
complain of prices not being high enough, 
but collections are good. 

—Louisville Manufacturer and Merchant. 


RHODE ISLAND. 


On a late visit to the Corliss Steam Engine 
Works, Providence, we noticed three large 
engines building for the New Haven Rubber 
Works and several other large ones for Cotton 
Mills. They employ, at present, 300 hands. 
This is believed to be the largest and best 
equipped steam engine works in the world. 


IOWA. 


The Council Bluffs (Iowa) Iron Works are 
the largest of the kind on the Missouri above 
St. Louis. The specialty of the works is the 
manufacture of steam-engines, boilers, min- 
ing and general machinery, &c. They em- 
ploy from 50 to 60 hands, and, notwithstand- 
ing the dull times, have run during the past 
year without once shutting down. 


WISCONSIN. 


Ten carloads of new machinery recently 
went from E. P. Allis & Co.’s works, Mil- 
waukee, Wis., to Texas. 

A scheme is on foot to secure the removal 
of the Forsythe Scale Works from Wauke- 
gan to Milwaukee. If the change is made 
the stock of the company is to be increased 
from $25,000 to $100,000. The larger part 
of the additional capital has already been 
subscribed. 


PENNSYLVANIA. 


The Gibbs & Sterrett Manufacturing Co., 
of Titusville, have received an order for 
gauge-cocks from a firm in Haarlem, Hol- 
land. ; 


The Keystone Bridge Co., Pittsburgh, is 
furnishing the iron for the new building the 
Provident Trust and Life Deposit Co. are 
erecting on Chestnut street, above Fourth, 
Philadelphia. The same company has also 
secured the contract for the erection of four 
iron bridges to replace wooden structures on 
the line of the New Haven and Northamp- 
ton Railroad. The total length of these 
bridges will be 850 lineal feet and comprise 
seven spans. 


MASSACHUSETTS. 


N. Seibert, Boston, is about to introduce a 
new oil cup for locomotive and other engines. 


Waters’ Governor Co., Boston, are running 
full time with orders ahead of capacity to 
supply. 

The Worcester Wire Co. have issued a very 
convenient price list, illustrated by cuts show- 
ing the various sizes of wire with their ap- 
propriate numbers. 


The Vitrified Wheel and Emery Co., of 
Westfield, (Mass.) lately sustained quite a loss 
a fire, but were fortunately fully insured. 

hey are in full operation again and doing a 
good business. 

The Hancock Inspirator Co., Boston, are 
pushed with orders, several weeks ahead of 
their capacity to supply. They have a well 
appointed Brass shop and turn out a great 
many Inspirators. . 


A mammoth lathe, weighing over twenty 
tons and requiring three cars for its trans- 
portation, has been placed in the B. C. F. & 
N. B. R. R. machine shop in Taunton, Mass. 
It was built by the Putnam Machine Co., of 
Fitchburg. 


The peculiar construction of the rotary 
water meter, manufactured by the Union 
Water Meter Company of this city, requires 
for its rapid manufacture special tools, and 
to meet this want, the company has several 
now in successful operation, designed and 
manufactured by Wm. H. Warren, of No. 
°5 Herman Street. The last one completed 
by him weighs about fifteen thousand pounds, 
and has just been set in operation. It is of 
neculiar construction, automatic in its sev- 
eral movements, and large enough to be used 
on meters of sufficient capacity to measure 
the entire volume of water used by this city. 
He is now completing other machines ordered 


The Burleigh Rock Drill Co., Fitchburg, 
Mass., have recently made an estimate for a 
pair of air compressor engines of 600 horse 
power, which will cost $50,000. The esti- 
mate was made for an extensive gold mining 
company. 

CONNECTICUT. 


The Billings & Spencer Company, Hart- 
ford, are manufacturing a peculiar machine 
for clipping horses, which may also be used, 
it is claimed, for shearing sheep. The ma- 
chine is a small affair, sufficiently light to be 
managed easily with one hand, the operator 
merely moving it over the surface of the an- 
imal, the motive power being compressed air 
furnished by an air pump worked by an at 
tendant. From the pump a flexible tube 
runs to the machine, which is like a minia- 
ture steam engine and mowing machine com- 
bined, the cutting blades being like the vi- 
brating blades of the mowing machine. The 
implement is so constructed that the horse 
cannot be wounded during the operation. 
= 


Exports. 





_There is a large prospective demand for 
Silver mining machinery for Peru. 

The Chase Manf’g Co., New York, have 
just received orders for three pipe-cutting 
machines to go to Australia. 


The Howe Scale Company, Rutland, Ver- 
mont, have shipped over 100 different varie- 
ties of the Howe scales to the Paris Exposi- 
tion. 


The Woven Wire Mattress Company, of 
Hartford, Conn., are shipping their goods in 
considerable quantities to Cuba and South 
America. 


The Eagle Reaper and Mower Company 
are running their works, at Albany, N. Y., 
every evening until 10 o’clock on account 
of large orders, some of which are from Rus- 
sia, Australia and New Zealand. 


Messrs. Burnham, Parry, Williams & Co., 
of the Baldwin Locomotive Works, have 
chartered the schooner Dora S. Prindall to 
sail on May 1st with a consignment of loco- 
motives for Brazil. Seven are for the San 
Paulo and Rio de Janeiro railroad, and are 
of the narrow-gauge pattern. 


Messrs. Frick & Co., Waynesboro, Pa., 
are having quite flattering prospects of a 
very busy year. During the winter they 
have been running steadily in all departments, 
with double the working force of other 
years. They ship the ‘‘ Eclipse.” engines to 
all parts of the United States, Mexico, East 
and West Indies, and sell through agents to 
other foreign countries, 


—_--—___ 


The Growth and Present Position of the 
Science of Machines. 





BY PROFESSOR A. B. W. KENNEDY, C. E. 





(Continued. ) 


Having mentioned Sturm (who was a pro- 
fessor at Altorf), I may further use his work 
as an illustration of the utter helplessness of 
the system of mechanics, based upon the 
‘‘simple machines,” in the presence of the 
more complex instruments of every-day life. 
In the ‘‘Mathesis Juvenilis” is a chapter 
headed, ‘‘Compound engines and their forces, 
which may immensely be increased.” Here 
was certainly the place to say something about 
the important machines used in the arts, with 
at least the existence of which he must have 
been perfectly familiar. But it is obvious 
that he did not really believe these machinés 
to be formed from his elements, for he can 
only mention two ‘‘compound engines,” of 
which one was the lifting tack, and the other 
a machine like that ‘‘probably” used by 
Archimedes (the ‘‘Charistion’’) for drawing 
his enemies’ ships out of the water. Engineers 
looking to the book for help in their work, 
had to content themselves with this, and the 
cheering intimation, than besides these two 
‘“compound engines,” ‘‘ there are innumerable 
ones daily invented, as also several that have 


The well-known ‘‘Theatrum Machinarum,” 


been actually made and tried by experience!” 


remarks are often sound and acute enough, 
taking into account the state of contemporary 
science and practice. The most notable 
feature about the work is one which the 
author does not remark or appear conscious 
of. To Leupold the machine is no longer a 
whole—as to Ramelli and Leising and most 
of the earlier writers—but a combination of 
parts, each of which may be isolated and ex- 
amined separately. Leupold does not state 
this anywhere, in as many words, he simply 
takes it for granted—no doubt in this merely 
carrying on one step further a process which, 
had been developing itself for a century past. 
After his definition of a machine, which runs: 
—‘‘A machine or engine is an artifice by 
which some advantageous motion can be oh- 
tained, and something moved with a saving, 
of time or force which would not otherwise 
be possible,” comes the stereotyped ‘‘Machines 
are either simple or compound. The simple 
mathines are the so-called mechanical 
powers,” viz.,... and 
“Compound machines consist of two or more 
similar or different simple ones.” But, like 
every other writer, he no sooner makes the 
statement than he throws it aside and uses it 
no more. He goes on to treat in separate 
chapters, and in similar ways, not only the 
mechanical powers but also cranks, fly-wheels, 
pendulums, cams (oval discs, he calls them), 
lazy-tongs, weights and springs. In these 
chapters, and throughout his book, it is evi- 
dent that he looks at the machine essentially 
as a combination of mechanisms, the first 
great step in machine analysis. Leupold also 
treats systematically the external moving 
forces or agents, and the means employed for 
most conveniently utilizing them; cranks and 
wheels for human and animal power, the sails 
of wind-mills and the wheels of water-mills. 
He has a chapter also on the ‘‘force of fire,” 
but of this, perhaps, the less said the better, 
for at the time he published his theatrum, his 
idea of utilizing the said force in a fire-wheel 
was not a very satisfactory one. He had not 
at the time invented his high-pressure engine. 
It is evident from the plates in Leupold’s 
volumes and those of his contemporaries, 
that a very great improvement had been grad- 
ually taking place in the accuracy of construc- 
tion of machines, 7, ¢., the accuracy with 
which their different parts were made to move 
in the required paths. An engineer of 
Ramelli’s time can scarcely have recognized 
that each of his rods and links should have 
some definite motion, for certainly (judging 
from his drawings) they must have had very 
indefinite motions indeed. The constraint of 
the motion had been obtained and its neces- 
sity tacitly recognized at the same time. The 
improvement in the construction of machines 
pointed out the direction for the development 
of their theory, and so far as Leupold’s work 
was scientific, it was just this part of the 
science that he took up. His chapters on 
mechanics are very elementary, and contain 
scarcely anything that had not been given 
many times before, and his detailed work is 
mostly descriptive rather than scientific. He 
does, however, distinctly apply geometrical 
methods to the determination of the forms of 
different parts of machines, and to the inves- 
tigation of their motions; and here we have 
the beginning of machine-kinematics, the first 
appearance of any science of machines sepa- 
rate from mechanics. 


From this time the writers and books on 
machinery rapidly increased in number, and 
we can trace the development—or, if you 
like, the formation—of machine science along 
three distinct lines. Of these one has the 
direction I have just indicated, and may be 
summed up, in one word, as the geometry of 
machinery. It connected itself with the 
motions—considered merely as changes of 





of Leupold (1724), marks an epoch in the lit- 
erature of machinery. It is an immense 
work, extending to nine folio volumes, and 
containing descriptions of all the principal 
classes of machines used in the arts. In it we 
can mark most distinctly the transition from 
the old to the new standpoint, from wonder- 
ment to criticism. (Two earlier works cited 
with favor by Leupold, Mégling, and Jung- 
nickle, no doubt led up to him, but these I 
have not been able to find in London.) 
Leupold was a competent mathematician as 





by this company.— Worcester Gazette. 


well as a practical engineer, and his critical 


position—of the various bodies forming the 
'machine. It included both the study of 
these motions in themselves and in their 
| relations to one another, and the study of the 
| geometric form of the bodies by which par- 
‘ticular motions could be obtained. I think 
‘there can be no doubt that the increasingly 
great necessity for such investigations, and 
the necessity for carrying them on by grapho- 
| geometric methods, in order to be of use to 
practical men for technical purposes, must 
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ing back of the study of pure geometry which 

had for so long been neglected by mathema- 

ticians. In any case, the reaction in favor of 

geometry at the end of the last century soon 

had its effect in favor of machine science. 

At the foundation of the Ecole Normale in 

Paris, in 1794, Monge introduced there his 

descriptive geometry, and his colleagues and 

successors—Hiachette, Lanz, Betancourt, 

Borgnis, and others—systematized machine- 

kinematics, and brought it into the form in 

which, essentially, it lias until recently re- 

mained, 

The application of geometry to machines 

formed one line of advance. A second was ~ 
formed by the applications of physics, espe- 

cially in connection with hydraulics, and, later 

on, with heat—it would hardly be correct to 

speak of thermo-dynamics at that date. These 

subjects were, of course, connected chiefly 

with the theory of prime movers, and the for- 

mer was, comparatively speaking, of far 

greater importance then than now, for, at 

that time, water-wheels were the most import- 

ant prime movers, and the raising of water 

was, perhaps, the most important application 

of machines. Among the names most closely 

connected with the progress of machine 

science in this direction, are those of Belidor, 

Prony and Langsdorf. Belidor’s ‘Arch. 

Hydraulique” (1782) was for its time an ex- 

tremely valuable work; it is a treatise, theo- 

retical and descriptive, on every possible ma- 

chine or structure which has anything to do 
with water. In Prony’s ‘‘ Novelle Architec- 
ture Hydraulique” there is far less description 
and more theory; and in Langsdorf’s ‘‘ Lehr- 
buch der Hydraulik” but little of the descrip- 
tive matter remains. His pages bristle with 
immense formule, and long explanations of 
the symbols used in them. Considering the 
great uncertainty of many of his data, and 
the want even now of trustworthy experi- 
ments on the subject of which he treats, I 
cannot imagine that his closely-printed 
volume was of much direct use to any engi- 
neers in their practical work. None the less, 
his labor was well spent in showing that the 
subject was one which could be treated 
scientifically, and in which results could be 
obtained by other than the mere ‘‘ rough guess 
and divide by two” method, which had been 
till then almost universal. 


I have mentioned De la Hire’s work in con- 
nection with the resistance of beams; it was 
merely theoretical, without numerical values 
of any constants, and interesting, therefore 
merely historical. Since his time several great 
mathematicians had written on the subject, 
and notably Bernouli had pointed out that 
Galileo’s theory of beams was incorrect, and 
that there existed in a beam a neutral axis, on 
the two sides of which the senses of the stresses 
were opposite. He had not continued to work 
at the subject, however, and so little practical 
interest was taken in it, that for many years 
no engineer seems to have even alluded to it, 
or thought it worth while to work at it. It is 
only towards the beginning of the present 
century that we find definite progress made 
in this direction in applying the laws of the 
strength of materials to the design of machin- 
ery. 

Even in such works as those of Prony and 
Langsdorf, already cited, no mention is made 
of the possibility of proportioning the sizes 
of the pieces of a machine to the loads they 
have to bear, or the pressures they have to 
resist; the only exception I have found is a 
chapter by Langsdorf on the thickness of 
water-pipes. This can hardly have been 
owing to any inherent difficulty in the subject, 
for the author did not scruple to attack the 
much more complex problems of hydraulics 
unflinchingly. No doubt it was due chiefly 
to the lack of experimental data, for without 
any means of determining the values of con- 
stants it must have seemed a somewhat use- 
less task to write down formule. The earlier 
experiments of Miischenbréck and others had 
been conducted with woods of different kinds, 
and had given results so discrepant as to be 
of little practical value. Iron was now more 
and more superseding wood as a constructive 
material; but as yet estimations of its strength 
were little more than guesswork, and, indeed, 
for sometime after determinations of the 





| have had an important influence in the bring- 


tenacity of iron had been made, you find it 
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given in books only as so many times stronger 
than pine or oak as the case may be. 
Ihave not mentioned our own country in 
speaking of the progress made during the last 
century, and for the good reason that our en- 
gineers had been busying themselves about 
other matters, and had aided the progress only 
indirectly. If my subject were machines 
themselves, and not their theory, I should, 
as you know, have much to say about 
the illustrious engineers of the eighteenth 
century and the splendid work which they 
did. But I must not turn aside to this tempt- 
ing theme—and it must be said that these men 
worked for the most part empirically, and 
that, although machine science is enormously 
indebted to them, their influence on it was 
almost altogether indirect. It thus happens 
that the English engineering literature of the 
period in question scarcely calls for remark, 
in fact, it had scarcely any existence. The 
Registrar of the Society of Arts published, in 
1772, a large volume of descriptions of ma- 
chines and models, possessed and approved 
by this Society, and a second similar volume 
was issued in 1779; but these were purely 
iptive, like the more extensive ‘‘Descrip- 
ition ues Arts et Metiers faites ou approuvées 
per Messieurs de l’Academie Royale des 
Sciences,” which was published in Paris in 
1761, in eleven folio volumes. Books treating 
engineering subjects scientifically, hardly 
ever appeared; probably the engineers them- 
selves had neither the time nor the knowledge 
to write them, and certainly no one else had. 
The earliest record I can find of anything like 
systematic experiments on the strength of 
iron in this country, and one of the earliest 
anywhere, and the application of their results 
to machine design, is contained in a little 
book, published in 1803 by a Mr. John Banks, 
who styles himself ‘‘ Lecturer on Philosophy.” 
The author not only gives particulars of a 
number of experiments on a tolerably large 
scale, which he seems to have conducted, per- 


sonally, on beams of different forms, but in- 
dicates by numerous examples the application 
of his 1esults to the designing of machine de- 
tails. Banks adopts Galileo’s erroneous 
theory as to the resistance of beams without 
question, but, in most of the special cases of 
which he treats, the results are not much 
affected by it. He did not add anything to 
our knowledge of the theory, but his work, 
in rendering possible the application of theory, 
cannot be overlooked. 

But Banks was certainly not the only one 
who was experimenting on the strength of 
iron at this time, any more than England was 
the only country in which such experiments 
were required. We find that the science of 
design—of proportioning form to stress—ex- 
tended very rapidly Nig: See pag and was 
recognized as a promising field for further in- 
vestigation. Olinthus Gregory, in his ‘‘ Me- 
chanics” (1806), devotes a good deal of space 
to it, though his adoption of Galileo’s theory 
brings him into some queer mistakes; and 
Buchanan’s ‘‘ Essays on Practical Mechanics” 
(1808, and subsequent years), form early con- 
tributions to this part of the science. Both 
writers refer to Banks. Among the first, if 
not the very first, to state the theory of beams 
correctly, and at the same time in a manner 
accessible to others than mathematicians, was 
Prof. Eytelivein, of Berlin, in his ‘Statik 
festec Korper ” (1808), who also pointed out 
that time was a most important element in all 
matters concerning the resistance of materials 
to load. In this country we owe a great deal 
to Tredgold in this connection. He was prob- 
ably the first to give anything like systematic 
treatment of machine details in reference to 
their strength. This he did in his steam-en- 
gine, 1826. I have now traced the develop- 
ment of machine science up to a time within 
the memory of living men. It remains that I 
should point out its more recent course, and 
indicate so far as I can its present condition. 
From a purely scientific point of view this is 
the most interesting part of the subject, but to 
treat it in a way corresponding to its scientific 
interest would require far more time even than 
I have already given to the more distinctly 
historical part. But although scientifically 
of so great: interest, it could hardly be made 
interesting to an audience like the present, for 
anything like a full treatment of it would in- 
soles sO many mathematical and technical 
details as to make it almost unintelligible to 
all but the initiated. I must, therefore, con- 
tent myself here with a very brief review of 


favorite subject, and his name is the most dis- 
tinguished of those who have written upon it 
since the commencement of the century. 
He did not essentially alter its basis, and his 
system does not seem a satisfactory one, but 
his investigations in many directions were 
none the less extremely original and valuable. 
He has had innumerable followers both here 
and on the Continent, and among them Ran- 
kine is to be reckoned, whose original genius 
did good work here, as in other branches of 
machine science Within the last few years, 
however, the orthodox faith in the old classi- 
fication of mechanics has received a rude 
shock from the impetuous attack of Reuleaux, 
who maintains that they are, at the best, 
merely empirical, and who wishes not to 
modify, but entirely subvert the former treat- 
ment of the subject. Reuleaux’s leading idea 
is this :—The analysis of the machine may be 
carrjed further than the mechanism, which 
has hitherto been treated as an indivisible unit. 
The mechanism consists of certain elements 
arrayed in pairs—each pair constraining a 
particular motion (a pin and an eye, a screw 
and a nut, &c.)—these pairs are linked to- 
gether by resistant bodies so as to form ‘‘kine 
ematic chains,” in which the relative motions 
of each link to every other are absolutely 
constrained, and the fixture of any one link 
of the chain constitutes it a mechanism. 
This method of analysis gives quite a new 
insight into the relations between one mech- 
anism and another, and renders the treat- 
ment of the whole by one general method as 
easy as before it was difficult. Reuleaux hes 
advanced the science of mechanism in other 
ways also, but this is his most important 
work, and one which, I believe, forms the 
most important step which has been made 
forward since the beginning of the century. 

It not only forms the basis of instruction in 
the principal German Polytechnic Schools, 

but forms also a foundation upon which 
already many men are doing valuable work. 


(To be continued.) 
—___—__4>e___ 
Machinists’ and Engineers’ Supplies. 





Trade upon the whole is quiet, especially in this vi- 
cinity, but from some parts of the country a fair de- 
mand exists. Valuesdo not appreciate, but there is 
a growing stahility in prices. 

Boyd & Chase, of this city, manufacturers of Arkan- 
sas and Washita oil stones, have enlarged their works 
and reduced the'r prices 10 to 25 per cent. 

There has been a slight advance in iron wire, and 
the demand is good. The Washburn & Moen Manu- 
facturing Co. state that they are behind their orders, 
and getting more so every day. 

Prouty’s Patent Planer Chucks are hereafter to be 
manufactured by D. W. Pond, as per the following cir- 
cular. They are strong, durable and convenient, will 
hold regular or irregular shaped pieces, and can be 
quickly adjusted : 

WoRCESTER, Mass., May 1, 1878. 
To the Trade and Consumers: 

Having purchased of Mr. A. B aaa | the patterns 
and the exclusive right to manufacture Planer Chucks 
and Planer Jaws under his patent, I am pleased to an- 
nounc:: that we shall hereafter keep in stock a full line 
of the various styles and sizes; same will be offered at 
lowest possible prices, 

Every chuck will be fully guaranteed, and made in 
best possible manner. Soliciting orders, I am, 
Yours respectfully, DAVID W. POND. 


Price List of Prouty’s Patent Planer Chucks. 
ROUND SWIVEL BASE CHUCKS. SQUARE BASE. 
25 


6 inch jaw.......... $ SUNCD JBW..0.- soe $25 
EAA 30 Bee” enasenines's 80 
Ae oc cocsicccse 36 TG: Lone ncee 35 
Eee 11 o* ncowbeceee 40 a 45 
1g -. 60 


The following price list has been issued for Pren- 
tiss’ Forged Steel Pipe Tongs: . 
Bise, 4 4% wm Om UT ie i 8 ON 8 
Price, 0.70 .75 .85 1900 1.25 1.50 1.75 2.05 2.50 3.00-3.50 
Address all orders to 

H. Prentiss & Co., 14 Dey St., N. Y. 


Henry Whiton, of West Stafford, Conn., has greatly 
improved his two inch lever chuck by altering the out- 
side rim of scroll into a hexagon nut, so the jaws can 
be opened aud closed by means of a wrench. The 
price is $5. There have been sold several hundred of 
them within a few weeks. 

A. F, Cushman, of Hartford, has issued a new price 
list of chucks manufactured by him. He has lately 1n- 
troduced some new and improved styles, and has the 
largest variety of any one manufacturer in the United 
States. 

2 ills @ 


Iron Review. 








Pic Inon.—There is no improvement in the market, 
either in demand or price. In the latter there is more 
irregularity than before. The best feature we have to 
note is that stocks do not accumulate either at fur- 
naces or in consumers’ hands. No one is willing to 
buy beyond immediate requirements. North River 
Tron is selling 50c. to $1 a ton lower than Lehigh 
brands, which, though it is a state of affairs that has 
existed for a long time, has a bad effect upon the 
market. About the sume number of furnaces continue 
to blow, while most of the idle ones are held in readi- 
ness to start up when the price and demand will seem 
to warrant it. Coal is relatively higher than the selling 
rice of iron. We quote No, 1 Foundry, $18 to $18.50 ; 
0. 2, $17 to $17.50, and Gray Forge, $16 to $16.50. 
About the usual sales have been made since our last. 
Scotch Pig is only wanted in small parcels; Eglinton, 
$22.50 to $23 ; Glengarnock, $23.50 to $24, and Coltness, 
$25 to $25.50. 

MANUFACTURED Inon.—There has been no change 
in store prices, which have not been firm for several 
weeks past. There are several different qualities of 
iron upon the market called “‘refined.” The rates out 
of store for best refined bar in small lots remain at 
2.1c. per pound, and for lots of any respectable size 2c. 
cash. Common iron of good quality retails at 1.9c. 
per pound, but old rail iron can be had at lower prices, 





the matter. 

Looking first, then, at the mathematical | 
side of the science, the first professors at the ' 
Ecole Polytechnique, to whom I have already | 
alluded, made such enormous advance all at | 
once that it was years before their contempo- | 
rates caught them up. Prof. Willis, in his 
‘Principles of Mechanism” (1841), did yeo- 
man’s service, as every one knows, for his 


, 


depending upon quality and amount of the order. 
A1L8.—Steel rails have sold quite freely since our 

last, and the market is firmer at $43 to $44 at mills. 
Nine of the eleven steel rail mills in the country are 
now running, and the Joliet are to start up May 1. 
The market is a little stronger for iron rails at $35 to 
$34 at mill, but there are few sales, 

Wrovent Scrap.—A few small lots are selling at 
$21 to $22 from yard. i 

Sree.t.—There is a fair inquiry for all grades, but 
nothing of special interest ; prices unchanged. 


TANK, PLATE AND SHEET IRO'.—Trade, though not 
very active, holds its own, and the prospects are by no 
means discouraging. Store eS are: Tank Iron @ 
234 to 3; C, No.1 Iron @ 8; C. H. No. 1 Shell @ 33g; 
Best Flange @ 44 to5; Soft Patch Iron @ 6% ; Boiler 
Rivets @ 4 to 4i/ ; Sheet Iron, No. 10 to 18 @ 8; Boiler 
Tubes list price less 20% discount. 





FUR Scvo FoR ESTIMATES — 
Mil AEFORE ORDERING ELSEWHERE 


JOHN W. HILL, 


Mechanical Enpincer, 


DRAWINGS, OPINION AND ADVICE ON 
STEAM AND HYDRAULIC 
MACHINERY. 








Tests and Reports made upon the performance of Steam 
Engines, Pumping Machinery, Boilers and 
Furnaces. 


HAMILTON, Ohio. 


STONE &’ HAZELTON, 
55 Sudbury Street, Boston. 


Manufacturers of Improved Specialties for 
Machinists, 





Spring Chuck Lathes, Combination Turning and 
Screw Tool. Chaplin’s Patent Power Planer, Im- 


82*~Send for Circular. 


WONDEREUL PUNCHING 


A perfect revolution in punching is made 
by the use of 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


4 |HALF the present required power is SAVED, 


and the Drill and revolving cutter for boilers 
and flue plates are almost entirely superseded. 
As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or 
any iron work where SAFETY is important 
should be done with any other. 

It can be used in any punching machine, 
and licenses for that purpose can be purchased 
very reasonably by addressing the patentee, 


D. L. KENNEDY, 
No. 3 Vesey Street, New York. 


JOSHUA ROSE’S 


PATTERN MAREN’ ASSISTANT, 


EMBRACING 
Lathe Work, Branch Work, Core Work 
Sweep Work, and Practical Gear Construc- 
tion. The Preparation and Use of 
Tools, together with a large col- 
lection of useful and valu- 
able Tables. 


With 250 Hlustratrons. Crown Svo. Cloth, $2.50. 


D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren St., N. Y. 





> 





proved Caliper Square. 


*,* Copies sent free by mail on receipt of price. 





SA Hermon Street, 


Above cut represents our 14 in. 


A. F. PRENTICE & CO. 


Worcester, Mass. 


MANUFACTURERS OF 


Hand and Foot Lathes, Slide Rests, Upright Drills, 


AND 


BRASS FINISHERS’ TOOLS. 





Swing Brass Finisher’s Lathe. 





Manufacturer of the 


TWIST DRILL GRINDING 


u 


(@ Requires no skilled workman to 
straight drills ground quickly and 


run this machine. Either Crooked o 


accurately. 


iS" Send for Prices 





"WY DG «. dae 
WORCESTER, Mass. 





EDDY, 


Best and Cheapest 


MACHINE in the World. 


‘QOBJANS SPIsS]NO dO SIAM} OY} 


VIAA ond} d1]T ey} eyeUr O01 OSTS ‘Hul[[Iap 
ul ABAAB O[QuINddS 4OU [ITAA 1 OS Huodjs 
pus HOY} [lap ey} Jo dij ao eHpe Huryjyno 
‘eu eNBUI O} AO YeAedO oY} se[qBuUe I] 
‘pusy Aq Op S}SIUIYOBU jSseq oY1 SB odeys 
SUIBS Oi O1 S[[Iup spuluh ouryoRy STULL 


and Testimonials, 












































































ENGRAVERS ON WOOD 


55 Liberty Street, 
NEW YORK. 


Cor. Nassau Street, 


Machinery, Hardware Catalogues, Factories, and every variety 
of Engraving executed in a workmanlike manner. 


The only engraving establishment in the country having a complete photograph gal- 
lery attached. 


SeM, aidie A ME a ICAN M AC Fil NI Ist. il 
BOOKHOUT BROS. W.©. ALLISON & co. 
Designers, Photographers, maa Opi ated sing Phita., Pa, hee Street, New York, 


MANUFACTURERS OF 


bap Welded Wrought ron Beller Tubes, 


STEAM, GAS AND WATER PIPES, 


WELL TUBINC AND CASING, 


"| ALL KINDS OF CAST, WROUGHT, MALLEABLE IRON AND BRASS FITTINGS. 


ALSO, 
BOLTS, NUTS AND WASHERS, 


WROUGHT AND CAST IRON WORK, FOR CARS, BUILDINGS, 
AND BRIDGES, 





BROWN’S CALORIC ENGINE, 


Superior to any Hot Air Motor in Market. 


Is the most perfect substitute for any other power. Its special merits 
are: Noiseless motion, simple construction and durability. The con- 
sumption of fuel is about 244 pounds per horse-power and per working 
hour. Accidents of explosive nature are impossible. No water tax. 
No extra insurance. Replenishing the self-feeder does not cause any 
stoppage, «r slacking of the er. Dn machines can be seen in 
sizes of 334, 7 and 14 horse power, at 


BROWN CALORIC ENGINE. CO, "ST, 59 & 61 Lewis St., N.Y. 


Larger sizes per contract. Apply for illustrated price list. 


Aug. P. Brown’s Safety Steam Engine Governor. 
Apply for circular. 57, 59 and 61 Lewis Street, New York. 











Send for Catalogue of New Improvements in Lathe and Drill 


(jucKS 


AND CENTERING MACHINES, 
A. F. CUSHMAN, - Hartford, Conn. 


Reading Hydraulic Works, 


MANUFACTURERS OF THE 


HARRIS PUMP, 











GENERAL SELLING AGENTS OF 


H. R. WORTHINGTON’S 


Steam Pumping Engines 


SINGLE and DUPLEX, PORTABLE and SEMI-PORTABLE. 


We sell the only NOISELESS Pump in the Market suitable for Hotels and 
Public Buildings. 
The following Hotels in New York City have in usc the WORTHINGTON DUPLEX 
PUMPING ENGINES : 


Albemarle, Astor, Brandreth, 
Buckingham, Clarendon, Coleman, 

Continental, Everett, Fifth Avenue, 

French’s Gilsey, Glenham, 
Grand, Grand Union, Hoffman, 
Metropolitan, New York, Prescott, — 
Rossmore, St. Charles, St. Denis, 
St. James, St. Nicholas, St. Stephen, 
Sinclair, Stevens, Union Square, 
Westminster, Windsor, Rockingham, 
Webb's. 


Pumps can be seen in ETE bi at our Warerooms, 


87 LIBERTY STREET N Y 


FRASSE & COMPANY, 


62 Chatham Street, New York, 
P.O. Box, 4627, 


SOLE AGENTS FOR 


The Elferich Drill vhuck. 





This Chuck holds a drill in such a manner that it is impossible for it to slip, thus com- 
pelling it to do its work as long as the power continues to drive it. 

We are prepared to furnish a full assortment of Fine Tools, Files, Steel Wire and sup- 
plies for Machinists, Blavksmiths, Brass Finishers, Gunsmiths, Locksmiths, Telegraph, 
Optical Instrument and Sewing Machine Manufacturers. 


Peter Stub’s Bright Round Steel Wire, Bar Steel, Tools and Files. 


Grobet, Vautier and Borloz Swiss Files, 











Turning Lathes, Slide Rests, Chucks and Twist Drilis, Taps and Dies, &c., &c. 


R. W. HAMILTON'S 


- Taepni Air Pump & Goudease 


(PATENT PENDING ); 


SAWTELLE & JUDD, 


BUILDERS, 
HARTFORD, CONN. 


A—Exhaust Pipe. - Cc — Biers e Pipe. 
B—Injection Pipe | D—Ste m Pipe. 





















This Condenser has been designed especially to meet a want long felt for something 
capable of being readily applied to non-condensing engines, to economize fuel or add to the 
power. In applying this Condenser to engines now located, it is only necessary to choose 
the most convenient place for water connections and lead the exhaust to it. By its applica- 
tion, we guarantee an increase, in most cases, of 30 per cent. in power, or where that is not 
desired, 20 to 25 per cent. in fuel saved. A great reduction in boiler pressure may be 
obtained where increase in power is not required, and this is very desirable in some cases, 

For further particulars, and reference to those having this Condenser in use, apply to 





SAWTELLE & JUDD, Hartford, Conn 
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PATTERN AND BRAND LETTERS. | The Worcester Wire Co. 
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SWEDISH IRON. 


From stock on nand in New York, Philadelphia and Boston and for importation. 


BARS, hammered and rolled, suitable for steel manufacture of all grades, for Shovels, Spades, Scythes, Hoes: 
Tacks, Nails, Wire, Horse Nails, Carriage Work, Bolts, Nailrods, for re-rolling, and for store purposes 


enerally. 
WIRE RODS. For Card and Ordinary Wire, imported and re-rolled here from Swedish Bars. 
BOLT RODS. Rounds, in Coils and Straight Bundles. Squares in Straight Bundles, Imported and 
re rolled here from Swedish Bars. 
SHAPES. ‘Norway ” re-rolled here from good brands of Swedish iron. Also in Original Importations, 
NAIL RODS, slit and rolled, in original importations, and manufactured here from imported iron. 
BAR ENDS. For Steel Melting Purposes. 


CHARCOAL PIC-IRON, of Fine Qualities, for Bessemer manufacture and Car Wheels, &c., &c. 
BLOOMS AND ROUGH UNWELDED BARS, called MUCK BARS. For Steel manufacture and 


re-rolling purposes, 
ORDERS AND INQUIRIES SOLICITED BY 
CHARLES G. LUNDELL, Agent for Swedish Makers, 
No. 7 EXCHANGE PLACE . Boston, Mass. 





ESTABLISHED 1821. 


MORRIS, TASKER & CO. 


LIMITED. 


DELAWARE IRON CoO. 


NEW CASTLE, Del. 


Office, 280 South Third St., Philad. Office and Warehouse, No. 36 Oliver St., 
Office and Warehouse, 15 Gold St, N.Y. | Boston. 


MANUFACTURERS OF 


sv ROUCHT IRON WELDED TUBES, 


PLAIN, GALVANIZED AND COATED, FOR GAS, STEAM AND WATER. 


Lap Welded Charcoal Iron 


BOILER TUBES. 


Oil Well Tubing and Casing, Gas and Steam Fitters’ Tools, 
Gas and Steam Fittings, Cast Iron Gas. and Water Pipe, 
Brass Valves and Cocks, Street Lamp Posts and Lanterns, 











Improved Coal Gas Apparatus. 


SPINDLE LATHE.” 





TH 


HOLLOW 
\ ae 





an (© 
i a a . 


This machine contains all the conveniences of 
the best New England tools, with many improvements— 
making it the most convenient and profitable Lathe in 

The weights are heavy, the work very high class 

The cut shows a turret head for screw cutting, in 


Q Made in two sizes, to swing 15 and 18 inches. 


4 

3 

22 

—e re 

@ ° 
HILL, CLARKE & CO., 131 Milk St., Boston. 


Dealers in Steam, Tron and Wood-Working Machinery. 





MANUFACTURERS OF 


IRON AND STEEL WIRE 


OF EVERY DESCRIPTION. 


WORCESTER, MASS. 


VANDERBURGH, WELLS & CO. 
Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW Yor kK. 


RICHARD DUDGEON, 


2A Columbia Street. 
NEW YORK, 


Maker and Patentee of 
IMPROVED HYDRAULIC JACKS, 
ZS Punches, and 
N Roller Tube 
Expanders, 


AND 


DIRECT ACTING 





E.R. BROWN, 


Patent Attorney, 


102 NASSAU STREET, 







Room I. New York. 


Applications for Patents, Designs and Re-issues, 
prepared and prosecuted. ‘Trade-Marks, Labels and 
| Prints, registered. Copyrights secured. Assignments 


, Q\ Steam Hammers, prepared and recorded. Caveats filed. Preliminary 


Examinations and Searches made. 


Communications 
by letter will receive 
prompt attention, 


Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 


LETTERS promptly answered. 





VEES MODERATE 


A. B. WARNER & SON, 
IRON MERCHANTS, 


28 & 29 West St, and 52 Washington St, 
NEW YORK. 


BOILER PLATE, 





TANK RIVETS. 


Sole Agents for the celebrated “EUREKA,” “ PENNOCKS,” 
“WAWASSET,” “LUKENS,” brands of Iron. 


All descriptions of Plate, Sheet Gasometer, Girder Iron, &c., furnished to order. We 
have a large stock of Plates, Sheets, Rivets and Boiler Tubes, &c., constantly on hand. 


Prices Given on Application. 
SPRACGCU BS 


PATENT STEAM ENGINE PISTON, 


MANUFACTURED BY 


WM. SPRAGUE & CO. 
628 & 630 FILBERT ST., PHILADELPHIA, 





This piston can be applied to cylin- 
ders of any size and construction, and 
can be adjusted in 3 minutes without 
) moving the cylinder head, and is guar- 
| anteed to save 10 per cent. over any 
/ other piston now in use. 


Estimates furnished on application, 


WM. SPRAGUE, Pat. Feb. 5th, 1878. 


or by mail. 
Send for Price List and Circular. 





N. B.—Special attention given to repairs of all kinds of 
machinery. 


FREELAND TOOL WORKS. 


THOMAS & CO. 


5583 & 560 West Thirty-fourth Street, 





NEW YORK CITY. ' 


MANUFACTURERS OF 


Machinists’ Tools, 
Mining, Hydraulic and 
Experimental Machinery, 
Patent Office Models, 
Surface Plates, . € 
Standard Guide Screws 
and Special Tools, 


ALSO MANUFACTURERS OF 


Thomas’ Patent Planer Vise. 
THE BEST IN THE WORLD. SEND FOR CIRCULAR. 


KS 
yaoi Wok 
nee LAN eee 





LIPSEY ADJUSTABLE STEEL WRENCH. 99 
“UE & 






PATENTS. (“ 


—-— ee 


Ke 


AND BES 


STRONGEST T 
MANF’D AT 91WASHINGTON ST. NY. 






8S. H. WALES & SON, 114 Nassau Street, By Roper Caloric. Engine Manf’g (r. 
. h it d ey a EP Ne emere 

New York, procure Fatgnta in the Unite STROLL AWS proreeerg enn 

States and foreign countries. Charges mode- a i Lester, Centennial, 


: C7) | etc., at Factory Prices. Wood & Designs. 
rate. Caveats, Designs, Trade Marks and ; L AT E with Jig & Circular 

; Saw Attachments. 
Labels secured. 28 years’ experience. Ad- 


for Ama- 
vice given without charge. Inventors invited ae 00LS : ABDI ARE ex Me. 
to write. Business confidential. 


chanical ‘Trade, d stamp for Catalogue, and 
state what kind of Tools or Machines you require. 

Scientific News issued twice a month ; illus- 
trated. Only one dollar a year. 





TALLMAN & McPADDEN, 607 Market St,, Philad’s. 
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BOILER TUBES, ANGLE, TEE AND GIRDER IRON, BOILER AND 
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—<“ DIERSON & CO. 


WV) arehouse, 





Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


24and 26 Broadway. 


Office 24 Broadway, N. Y. 


and 77 and 79 New Street, 


New York City, April 20, 1878. 





TERMS, NET CASH IN 30 DAYS. 


PRICES SUBJECT TO MARKET CHANCES WITHOUT NOTICE. 





comMMON IRON. 








— Per Lb. 

1x#to6x1 Fiat, - - 1,% 

1} to 6x} and +, Fiat, - ( 9 

1 and 14x} an ‘5 Flat, 

8 and 2 Round and Square, 1,5 

$ and 3% . . 2 

3 and fr “e “e 245 
REFINED IRON. 

1x#to6x1 Fiat, - - - - 24 

1 to 6x4 and Flat, - - - 25 

& to 2 Round and Square, - - - 25 

24 tors < - > 2s 

3 to 34 “ce “eé “ os 255 

ee ee 2.8, 

4tto44 ‘“ a tee 376 

4hto5 <* 3x55 
RODS, ROUND AND SQUARE. 

25 2h te te 68 OB 4% 
EHH % i # te 


Ovals, Half Ovals and Half Rounds. 








C. 
Norway pant Tron, 5 
“e 6 
Nail Rods, P ry Co., Ge, or v. B. 64 
Angle Tron, - 285 
Tee Iron, : - - 3x5 
Sheet Tron, Common, 3 
Boiler Plate, - - - 3 @ 34 
Best Flange, - - - - 446@5 
EXTRA REFINED IRON. 
— to H. B. & 8. B. B. H. BAG- 
ALL’S or L. W. 
Ordinary Sizes, 
RounD AND SQUARE, - Price 
£ to 2 in. - - - 1 
Fats, - - - - Oe ry 
1x to 6x1, - - to” 


Extras same as Refined. 


ULSTER BEST IRON. 


PIERSON & CO. keep in stock a full as- 











__ Se. ee 3x6 By sortment of this well known extra brand. 
fto2 §¢&2, 148% $ enti! 
BAND. Ordinary Sizes. Price Per Lb. 
1 to 6x, to No 12, - 25,|. $#to2 Round ané Square, : 
HOOP. fe fo 14x # to 44x1, - -  Byfge. 
58, 435, 87, 895 38% 3 2% — yar ag 2. gee 4 
+ € &£:-% 1 #1 1223& upds| & - - IY’ 24 to 28 - fo 
HORSE SHOE. a eee St to 84 a. 4 
#xftolgxg - - S| gandy- 4 S8to4 - - & 
SCROLL. Extras on Flats. 
4% 4% 4% 38% 3% 3% 1¥5 ay Ute =o) to 
4x16 14 12 10 fr t&+ &xt and 3 t nee £to4 
i Ce 3 lis ae ae 
x16 14 12 = 10 fs 4&5 - x ct ot * + a ts #to¥% 
es CRs 20 a See 
coil x16 14 12 10 -* * xt =e fs t¢ and £ to % 
ee. Ma Os ee ee . ee 
4x16 14 122 10 1& ts 1xtand 3 ¢ and £tot 





-|tagonal Post Iron, 





is to 
14x and ;f, 4 as fy 8 tol 
1} to 4x4 and ie 

** x1t to2 $5 
42 to6x#tol 
4% to 6x4 and 55 

“© x14 to 2 4 
6} to 7x8 tol _ P ‘ ~ 16 
24 to 3x 24 to 22 
64 to 7x and 

- x 14 to 2 a sad bad fn 
3t to 4x24 to3 ) 
Ovals. 

ts 10 vo ts 

gand ~; and }j 4 $& up. 


Half Ovals and Half Rounds. 
1¥o 175 a To vo ates 
dandy, gand}{ = 4 $& up. 
Ulster Horse Shoe, - -° 
Esopus ‘¢ ‘6 ‘ 


MISCELLANEOUS. 


Special Rates Given on Application. 


Iron and Steel Rails; Railroad Chairs 
and Spikes; Railroad Fish Plates$ 
Bolts, &c.3 Railroad Axles and Wheels; 
Wire Rods; Screw Rods; Gas and 
Steam Tubes; Nails; Rivets; Tank 
Iron. Wrought Iron Beams, Deck 
Beams, Channel Bars, Star Iron, Oc- 
‘* Upset ?? Chord 
Bars, Angle and Tee Iron. 

‘¢ Universal Mill’? Plates. 
Plates not over 24 in. wide, x 3-8 to 7-16. 


25 
37 

4 

i. 37% 


-| Plates not over 24 in. wide, x 1-2 and upw ‘ds. 


Plates not over 24 in. wide, x 3-16 to 5-16. 





All plates over 30 feet eau wali 
1000 lbs. or over, subject to special 
agreement only. 

These Plates are not Sheared, 


Edges guaranteed perfectly solid, straight 
and of uniform width, rendering reshearing 
unnecessary when exactness is required. 


PICKS, 


Our own manufacture of Rail- 
road, Drifting, Poll, Coal and 
Mining Picks. Special Price-list 
sent on Application. 


CROW-BARS, 


All Steel, 64 c. 


STEEL, 


Foreign & Domestic 


English Cast Steel, - - - 16 
Spring Steel, - 

Tire Steel, - - - 

Toe Calk Steel, - - - 

Machinery Steel, - 

Bessemer Wire Rods, - - 


American Bessemer Tire Steel, 
y 3-16 up, 


ce 
“e 





co 
BLO AAS 


Spring Steel, . - 
Tool Steel, - - 
Machinery Steel, - 

Toe Calk Steel, - - 
Plow Steel, - - - 
Sleigh Shoe Steel, 
Bessemer Steel, . 
Steel Crowbars, - - 64 


STEEL FORGINGS TO ORDER. 


ce 


Kcr el 


— 
IPO sooocrac 








REVIEW. 


While we continue to quote the foregoing prices for Common and Refined Iron, and consider that the fair market price out of store, yet we 


have no doubt that orders of any magnitude can be placed one-tenth of a cent per pound less, at which we solicit orders. 


We wish to add that our price list, with a review of the market, will appear each month in the American 


Machinist. 


PIERSON & CO., 24 Broadway. 








AMERICAN 


(CIRCULATION 


MACHINIST. 


5,000 COPIES.) 


A journal for Machinists, Engineers, Founders, Boiler Makers, Pattern Makers and Blacksmiths, 


aM Ldetdetdendse . SG . detubdededmiakel Se.» 





le 


SUBSCRIPTION $1.50 PER YEAR, POST-PAID, TO ANY ADDRESS IN THE UNITED STATES OR CANADA. 


PUBLISHED MONTHLY AT 75 FULTON STREET, N. Y. 


Scitors and Proprietors. 
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AMERICAN MACHINIST. 





Highly Recommended by the American Machinist, Scientii 
American and other Mechanical and Scientific Journals. 
TENTH EDITION. 


ALLEN’S USEFUL COMPANION 
ARTIFICER’S ASSISTANT. 


A work of GREAT VALUE to INVENTORS, MODEL MAKERS 
MACHINISTS, MECHANICS, ENGINEERS, ARTISANS and 
APPRENTICES, SIZE 4x6 INCHES, Contains 7OQ PAGES 
2 ILLUSTRATIONS and DIAGRAMS, and embraces the mos 

ALUABLE COLLECTION of NEW and RELIABLE RECIPES, 
&c., ever published, 
6006 Handsome} 
boundin Cloth, with GILT BACK andSIDES. This book WEIGH 

POUNDS, WE PAY 2] CENTS POSTAGE on EACH COPY 

ENT BY MAIL, (Anideaofits size can be formed from the above.) 

THE ScrENTIFIC AMERICAN says Of this work : 

‘* This is undoubtedly the cheapest work of the 
“kind ever published. It contains 700 pages 
“of closely arranged matter. Theauthor and 
“compiler has covered very extensive gr d, 
‘and the recipes and instructions are carried 
“down to the latest date,” 

THE AMERICAN MAcurnist says of this work : 

‘It is a plain, practical work for every- 
*6 day use in the shop, and will be found 
*¢valuable alike to ph ame and skilled 
‘workmen. It avoids algebraic formulas 
‘* and mathematical problems, while giving, 
‘sin available form, such information as 
‘6 machinists, engineers and other artisans 
‘should acquire. The book has already 
“had a very large sale, and it deserves a 
66 still larger sale. The price is low enough 
sto bri ait within reach of almost any 
66 mechanic.’ 

7 Among the multitude of subjects of which it treats, will be found 
the following: Telegraphy, of which it is a perfect self-instructor, 
teachi tion, ipulation and t of Instrue 

Reading by sound, The 


ing the construction, 
ments, Learner’s In- 
og pared at home in a short time. 
7 hentcal M 











teries, Wires, &c., 
strument, How to learn One 
Hundred and Fifty valuab ts, Illustrated and 
-xpleiced, Information eonpeening Patents; how to obtain them. 
: « the Pianoforte, Organ, Melodeon, a complete self-instructor, 
raking, the whole process of manufacture in detail.@ Watch- 
soekers Train Tables. Directions for the construction and managemen6 
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers. Ceo 
ments for Steam work, Composition Boiler Covering, Steam packing, 
Scale preventatives, Polish for bright work; Useful hints for Millers 
and M cara Saw Mills and Shingle Machines, Rules for speed 
of Wheels,” Pulleys, Drums, Circular Saws, &c.; Saw filing, ful 
directions; Mending Broken Saws, Shafting, oct Gear Cutting, 
vel Gears, Friction Paper Pulleys, Screw work, janing, Boring, 
Turning, Finishing, &c.; Making and Tempering Railway and Care 
riage Springs, Saws, Axles, Steel Ploughs, Files, = Reamers, Cold 
Ch — le and Stone Cutters’ Tools, Stone Drills, Dies, Mii 





Picks, ige Tools, Scissors, Razors, Scythes, Gun k Springs, 
Watch Springs; Emery Wheels, different kinds; Tempering ee a 
kinds; Me lic Tempering Bath ; Case Hardening, 6 ways; to Restore 


Burnt Steel, 4 ways; Annealing Steel, &c. To toughen and ‘aprore 

Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver, 

, nol Bronze, German Silver, &c., 350 kinds ; Solders, 75 kinds ; 100 

Cc iti or L ives, Organ Pipes, Pumps, Telescopes, Plated 

Goods, Gongs, Cymbals, Metals, &c., &c. 3 26 receipts for Tinning, 

peg Galvanizing, opperings Brassing, Zincing, and Enameling 
r Lacy 





on metals; 77 receipts for Bronzes, Dipping Acids, uers, Paints, 
Japans, &c., for metal work, Bronze Powder, 9 kinds, 24 receipts for 
Coloring, Gliding and Plating; 375 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry work, Over 100 reliable processes 
for Iron, Steel, Saw, Tube, Chain Anvil, Sewing Mothing, Ses fixture, 
and Fire-arm Manufacturers, Master Mechan ics, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, Carriage Makers, Iron, Brass, Type 
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble 
workers, Opticians, Die sinkers, Stencil cutters, &c. Glass, Glass 
Staining, Etching, and China Decoration, 50 receipts. To Gild Glass 
Signs, 5 ways; Stains for Wood, Polishes, Wood filling, Oil Finishes, 
00 kinds. 500 receipts for House, Sign, Ship, Carriage and Ornamental 
Painters, Grainers, Cabinent and Musical Instrument Makers, Gilders, 
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stucco Workers, 
&c, ; 40 receipts for Cement and Glue. 60 receipts for Tanners, Boot, 
Shoe and Harness Makers, 150 receipts for Dyers, Bleachers, Hatters. 
Clothiers, &c, For Dentists, 25 receipts; Moulders’, Pattern and 
Model Makers? Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast Iron Columns, &c., at sight. 
Estimates of Supplies for LumberCamps. Estimates for Masons, Plas- 
terersand Contractors. Diagrams for Machinists, Fullinstructions for 
making Artificial Flowers, Fruit, &c., for taking Ferrotype, Tintype 
and other positive pictures; for Making, Bottling and preserving all 
kinds of Ales, Wines, Spirits, &c., 150 receipts. For manufacturing 
Confectionery of all tins, 120 receipts. The whole Art of ope ; 
Birdsand their Diseases, Taxidermy ; Rules for the Games of Bill- 
fads, Pook, &c,° Book-keeping, by both double and single entry, cone 
de and comprehensive. There is so much thatis valuable in this 
work that we can give only a faint idea ofits contents, 
RST CLASS CANVASSERS WANTED to whom an un. 
isuaily LIBERAL COMMISSION WILL BE PAID SEND 
R TERMS TO AGENTS. Single copies will be sent to any 
iddress POSTAGE PAID, on receipt of 8%.50. Address the 
EMPIRE STATE PUBLISHING CO., No. 39 BEEKMAN 
STREET, NEW YORK P.O Box 3756. 
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P, 


Manufacturers of the 
BLAISDELL PATENT 


m9 Drill Press 


WITH 


QUICK RETURN MOTION 


AND OTHER 


FIRST-CLASS 


MACHINISTS 


TOOLS, 
62 JACKSON ST, 


WORCESTER, Mass. 








ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equa! 
to doing any work 
required of it— 
Runs perfectly 
true. Cost but $5. 


T.R. ALMOND 


G4 Pearl Ot, 


BROOKLYN, 


(Cut shows Chuck 
full size.) 








Twiss’ Vertical Steam Engine, 


For all light, quick work. 
Sizes 2 to 20 horse power. Very 
compact and simple in design. 
Well made, easily kept in order, 

and occupies small space. 


CHEAPER BY ONE-THIRD 


than any other of as good quality 
and equal power. 

Also, SPECIAL YACHT ENGINES. 

JNELSON W.TWIss, 

NEW HAVEN, Conn. 











BLAISDELL & CQ VICTOR SEWING MACHINE CO. 








MIDDLETOWN, CONN. 





WM 


MANUFACTURERS OF THE wg 


MICROMETER CALIPER. 


Price, $5. In Morocco Case, $6. 


_ This attractive and very desirable tool will be found more reliable and convenient than the Vernier 
Caliper, and to Machinists and Tool Makers it is indispensable on work requiring very accurate and close 
measurement. This feature is guaranteed, 


Its capacity is one inch, and is graduated to one-thonsandths, but can readily be set one-half and 
quarter thousandths; and is so constructed that any wear resulting from use can be readily adjusted. 


7°70. 


Chuek. Price. RS, 


Victor 


HH 
UL {LUN 

‘We also manufacture the “VICTOR” CHUCK, which has the commendation of accomplished 
machinists as possessing superior qualities. It is adjustable, self-tightening, and the clutches being flush with 








the face, render it more convenient for the workman than any other, and less liable to be broken. 





MWA TIONRN ATI, 
» Simple. 





BOILER FEED PUMPS. 


JONES’ 
STEAM ENCINES, BOILERS AND MACHINERY. 


STEAM PFPUMPESP. 


ADAPTED TO EVERY POSSIBLE DUTY. 


Reliable. Durable. 


STEAM TRAP, | 


William E. Kelly & Bro. 46 Cortlandt Street, New York. 





“CHEAPEST BOOK-STORE 
IN THE WORLD. 


175,672 NEW:and OLD Standard WORKS 
in Every Department of Literature. 
Almost given away. Mammoth Catalogue free. 
Books bought. 


LhEGGAT BROS. 
3 BEEKMAM ST., OPP. POST-OFFICE, N. Y; 


ROPER’S 


Praca! HandBooks fv Snpiagers 


STEPHEN ROPER, 
Mechanical Engineer. 


‘Hand-Book of Land & Marine Engines, $3.50 





Hand-Book of the Locomotive ¢. bo? BBO 
Hand-Book of Modern Steam Fire En- 
Os ake Roce othe: eae 
Cathechism of Steam Engines 5 ve 
Use and Abuse of Steam Boiler. . - 2.00 


The above books embrace all branches of Steam 
Engineering--Stationary, Locomotive, Fire and Ma- 
rine. Any of them will be sent by mail, free of post- 
age, on receipt of publication price. 

Information. by letter, when asked for, will be 
cheerfully given to parties making inquiries about 
Scientific — ks, Steam Engines, Boilers, Steam 
Pumps, Injectors, or any kind of Steam Machinery. 


Address, 
STEPHEN ROPER, 


447 North Broad St., Philadelphia. 





The Keystone Injector 


Wi< 
=) a WEN MI 
Cg 


TO BOILER 






Cheapest and best known Boiler Feeder in the mar- 
ket. Its advantages over all others are its Simplicity. 
It is not affected by over-heating. It has no Packing 
and Stuffing Boxes. No extra fittings required for 
Lifting and non-Lifting Injectors. Manufactured by 


EK. TRACY, 
1510 & 1512 Spring Garden St. 


PHILADELPHIA, PA. 





FUEL SAVED. POWER CAINED. 


THE 


INJECTOR CONDENSER, 


For STEAM ENGINES, STEAM PUMPS, 


VACUUM PANS, OIL STILLS, &c. 





REQUIRES NO ATR PUMP. 





HENRY W. BULKLEY & CO., 
SOLE MANUFACTURERS, 









Office, No. 149 Broadway, New York. 
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NATIONAL TUBE WORKS COMPANY. 


New Work. 
106 John Street. 


Boston. 
8 Pemberton Street. 


Offer to Railroads a 


Special Locomotive Tube, 


Made of Homogeneous Iron, which will outlast two 
of the commom iron tubes now used. 


SAMPLES SENT. 


ALSO, RAILROAD FREIGHT CARS, 


Made of Boiler Tubes and Steel Rods, giving aGREAT SAVING of 


DEAD WEIGHT WITH 


INCREASE OF STRENGTH AND 
LONGER LIFE. 





Chicago. 
li6é Lake Street. 


WE ALSO OFFER 


MACK’S PATENT INJECTOR, 


A perfect Boiler Feeder, for Engines running Ex- 
press Trains or standing. 
We refer to a number of roads now using them and 
leaving off pumps, 





WROUGHT IRomnw 


From %th to 14 inches Diameter. 


NOT AFFECTED BY ACIDS OR ALKALIES. 


BNAMEIZI:ED PIPE, 





TUBE. 





_ The principle of the Bourdon Spring for a Steam Gauge is acknowledged by the most 
eminent Engineers and Mechanics to be the best known principle upon which to construct 
a Steam Gauge, as it combines SIMPLICITY, DURABILITY and ACCURACY. 
Heretofore this Spring has been made of a BRAzED Tus, which is liable to split, destroy- 
ing the eccuracy of the Gauge and rendering it comparatively worthless. Feeling the 
necessity of an improvement in this direction we have, at GREAT COST, produced the 


Only Solid Drawn Seamless Tube 
USED ON A STEAM GAUGE IN AMERICA, 


which entirely overcomes the objections heretofore experienced with all Gauges manu- 
tured on the Bourdon principle, thus enabling us to furnish a Perfect Steam Gauge, 

We are fully protected by Letters Patent, and every Gauge made from the Patent 
Solid Drawn Tubing will have our ‘‘ Trade Mark ” (as shown above) stamped on the dial, 
WITHOUT WHICH NONE ARE GENUINE. 





CAUTION. —As we are no way connected or interested with any other Steam Gauge Manufacturer, 
arties ordering goods should be particular and address: THE AsHcROFT MANUFACTURING Co., 51, 53 and 55 
udbury Street, Boston, Mass. 





The George Place 


Sole Agents for J. A. 


Machinery Agency, 


FAY & CO. 


WOOD - WORKING MACHINERY. 


Patent Sash, Moulding, Tenoning, Boring, Mortising, Planing and Matching Machinery ; Band, Scroll, 
Ripping, Railway and Carriage Cutting-off Saws, Band and Vertical Re-sawing Machinery, ete. 
IRON MACHINERY OF EVERY DESCRIPTION. PATENT COLD ROLLED SHAFTING, PULLEYS, HANGERS, ETC. 
121 Ghambers & 103 Reade Streets, New ‘York. 





AMERICAN 


IRON WORKS. 


Jones & Laughlins, 


PITTSEURGH, PA. 


MANUFACTURERS OF 


AMERICAN AND CLAIR 


BAR, HOOP, SHEET & PLATE IRON, 

BRIDGE IRON, 

ANGLE IRON, 

PLOW BEAM IRON, 

GUARD IRON, 

COAL SCREEN IRON, 

CUT NAILS and SPIKES, 

SHIP and BOAT SPIKES, 

RAILROAD SPIKES, 

T RAIL, 8, 12, 16, 20, 28, and 40 Ibs. to 
yard, 

STREET RAIL, 23, 27, 32 and 45 Ibs. 

to yard, 


‘TRAM RAILS, punched and counter- 
sunk, 


RAILROAD FISH BARS and BOLTS, 
COAL PIT CAR WHEELS and AXLES, 
PATENT COLD ROLLED SHAFTING, 


PATENT COLD ROLLED PISTON 
RODs, 


FINGER BARS and KNIFE BACKS, 
PULLEYS, HANGERS & COUPLINGS. 





WAREHOUSE AND OFFICE: 
Second & Third Avenues, and Try Street. 


BRANCH OFFICES: 
Nos. 190 to 196 South Canal Street, 
vs CHICAGO, ILL. 


Nos. 188 to 189 West Water Street, 
MILWAUKEE, WIS. 


SAM. TRO. SMITH, 


COUNSELLOR AT LAW, 


AND 
ADVOCATE IN PATENT CASES, 
87 Park Row, New York, 


NOTARY PUBLIC. Room 5, First Floor. 


Pond’s Tools, 


Engine Lathes, Planers, Drills, Ete. 





Send for Catalogue. DAVID W. POND, Successor 


to LUCIUS W. POND, Worcester, Mass. 





Pattern Letters, 


ALL SIZES, 


From 4 inch up to 6 
inches. 


The peculiar features 
of my Letters are univ 
—= formity of Bevel, Sym- 
metry and Proportion combined harmoni- 
ously. 





Will Cast in Iron as fine as Type. 


Founders and others can be [ 
immediately supplied at whole- | 
sale rates by return of mail. 








Catalogue. Address 
s. E. ADAMSON, 
NEW YORK. 





3 Park Place, 





An Improved Blacksmith’s: Glover, 


Suitable for all kinds of work. 


Second-Hand Tools 


One 28x60 in. Corliss Engine. 

Four Brainerd Milling Machines. 

One Mason Milling Machine. 

Two Smith & Garvin Milling Ma- 
chines. 

One 800 lb. Merrill Drop, good as 
new. 

One each 1, 2,3 & 4 Spindle Drills, 
Pratt & Whitney Co.’s make. 

One 20 in.x 5 ft. Whitcomb Planer. 

One 20 in. x 5 ft. Lincoln Planer. 

One 16 in. x 3 ft. Pratt & Whitney 





Planer. 
One Putnam Gear Cutter. 


One 24 in. x 17 ft. Shafting Lathe, 


EMPIRE HAND BLOWER 


Weighing 65 Pounds. 


42 in. high, 16 in. wide, 14 in. fan diameter. 
: We oa, oe the spc amp BLOWER Ry fol- 
owing points of superiority: Great power with easi- 
One 24 in. x 16 ft. Lathe, nearly new. | ness of operation. Simplicity and compactness, with 


solidity of construction. Facility to be adjusted to 
One 17 in.x 7 ft. Pond Lathe. 


with rest and chucks. 


any position right or left. 


Adapted to all kinds of 
works, light or heavy. 


One Bement Profiling Machine. , : 
' The Empire Adjusiabie Tuyere. 


One Slotting Machine. 
One No. 2, and one No. 6 Root 


Blower. 


THE BULLARD MACHINE C0. 


(LIMITED), 


14 Dey Street, New York. 





Cut showing how the rod working the valve of ad- 
justment is fastened at any required extent. 


J. M. WARREN & CO., 
TROY, N. Y. 
Exclusive Agents for the United States and Canada. 
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H. PRENTISS & CO. 








Manufacturers of GODDARD'S PATENT RELIEVED 


Machinists, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers & Screw Plates. 











New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol, Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Bubridge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, - NEW YORK. 
E. A. GODDARD, General Sales Agent. 


NHWARE 


Steel Works. 


BHNIAMIN ATHA g¢ CO. 


Manufacturers of 


CAST STEEL 


We make grades of Steel specially adapted to the manuf>?cture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


wk “wa re Gs BC Wo 
BENJ. ATHA. J. ILLINGWORTH. 


John H. Thompson & Co. 


IRON AND STEEBL RAILS. 


Furnace Agents for 


Standard Brands 
AMERICAN PIG IRON. 


P.O. Box 163. SB Pine Street. N.Y. 


Rue’s ‘Little Giant” Injector 


THE CHEAPEST 
ae Tes es 


















aroun ESOILER FEEDER 


ib u il i Warranted to give Satisfaction. 


Rue Manufacturing Co., 
523 Cherry Street, 
PHILADELPHIA, Pa. 

SEND FOR PRICE LIST AND CIRCULAR. 


UNION STONE CO. 


Manufacturers of 


Emery, Emery Wheels, Emery Cloth, 


EMERY WHEEL AND POLISHING MACHINERY AND TOOLS 
Sand Paper, Glue and Grinders’ and Polishers’ Supplies generally. 


STORES, 38 HAWLEY STREET, BOSTON, 





DE MARK 


Agencies in all the principal 


106 LIBERTY STREET, NEW YORK. Cities. 


24 N. 4th STREET, PHILADELPHIA, 








ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


& SIIA DEITIES A.. 


Machine & Railway Shop Equipments. 


Shafts. Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 





Railway Turntables peo . Pivot Bridges, 
GIFFARD INJECI1ORS. SELLERS’ IMPROVEMENTS. 


NEW PATTERNS. SIMP: E, EFFECTIVE, 


New York Office, 79 Liberty Street. 


The Pratt & Whitney Co., Hartford, Conn. | 
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THE BILLINGS & SPENCER CO. 


ELARTE ORD, Conn. 


Mauufac'urers of 


DIE STOCKS & DIES, 


Lathe Dogs, Packer 
Rachet Drills, Bar- 
wick Wrenches, 


Screw Drivers, Billings Patcnt Sewing Machine Shuttles, 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORCINGS 


For Guns, Pistols, Sewing Machines and machinery generally. 


KENNEDY’S) 


Concentrated Power 


Shearing, : Funct Machines 





















No. 2 Punches, 


% in. hole in : 
¥ in. iron, \ Price, $25, 


Larger sizes 1. proportion. 


These tools are portable, and easily worked by one 
man; handles are reverrible, and can be a:ijusted to 
run by foot power. The Punching Machines are fur- 
nished with the atent Sprrau Puncn, which does not 
mutilate the iron and requires | less power. ‘I'he Flange 
Punch, “‘Screw Punch” and * Railroad Punch ’—for 
1% in. ‘hole in railroad bar—are the most perfect tools 
in the market, 

For further particulars, address the seaawtactarct’, 

Cc, H. DELAMATER & CO 
New York. 





J. M. ALLEN, PREsmDEntT. 
W. B. FRANKLIN, Vickt-PRESmENT. 
J. B. PIERCE, Secretary. 


Salesroom, 10 Cortlandt Street, 
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to furnish these goods} 


| Giicae A Maen COR SS | 
AVES Boren out IN THEIR PRESENT 


at very much lower|||/|il 


i 


prices than formerly. 


Send for our prices, 


WORCESTER 
MACHINE SCREW CO. 


Worcester, Mass., or 111 Liberty St., N. Y, 





nerenny 


POSITIONS AT REASONABLE RATES. 


| L.BFLANDERS. 
ee OTs 


HY 





HACHETTE 


wii 


58 John St., N.Y, Water & Ferry, Pittsburgh 











